
UNCLASSIFIED

AD NUMBER

ADB032093

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies only; Test and Evaluation; OCT
1978. Other requests shall be referred to
Naval Explosive Ordnance Disposal
Facility, Indian Head, MD 20640.

AUTHORITY

USNEODF ltr, 31 Jul 1979

THIS PAGE IS UNCLASSIFIED



THIS REPORT HAS BEEN DELIMTED

AND CLEARED FOR PUBLIC RELEASE

UNDER DOD DIRECTIVE 5200.20 AND
NO RESTRICTIONS ARE IMPOSED UPON

ITS UPE AND DISCLOSURE,

DISTRIBUTION STATEMENT A

APPROVED FOR PUBLIC RELEASE;

DISTRIBUTION UNLIMITED,



NAVEODFAC MCII TR.199

I I

PENETRATION AND UTIrNG IFFECTS OFJkEADJYEATHEDfLEXIBLE
LINEAR HAPED CHARGES AND V(PLOSIVE{-LLED UNEAR

SHAPED-C)KARGE CONTAINERS (MRK 7 !ODS 1CO•THROUGHe8AND MARK 8-OD2)

JOVý78

,~FFIINAL REPIUT, ~ ~_ 7ax4oov- ., K

Distribution limited to U.S. Government agencies only; Test and
Evaluation; October 1978. Other requests for this document
must be referred to the Commending Officer, Naval Explosive
Ordnance Disposal Facility, Indian Head, Maryland 2064W0 4 C '

• -J ~DEC 7Zi
I9U 9-j

t • ~~Prepared by A-
i • NAVAL EXPLOSIVE ORDNANCE DISPOSAL FACILITY

Indian Head, Maryland 20640

04 181
,' -



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (*%en Deat Inleted)

REPORT DOCUMENTATION PAGE READ CsORMucTIoGs
I, REPORT/UMBER 12. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

TR- 199

4 TITLE (eand Subtitle) S. TYPE OF REPORT & PERIOD COVERED

PENETRATION AND CUTTING EFFECTS OF LEAD-SHEATHED FINAL REPORT
FLEXIBLE LINEAR SHAPED CHARGES AND EXPLOSIVE- Sept. 1978-Oct. 1978
FILLED LINEAR SHAPED-CHARGE CONTAINERS (MARK 7 0. PERFORMING ORG. REPORT NUMBER

MODS I THROUGH 8 AND MARK 8 MOD 2)
7 AUTHOR(#) I. CONTRACT Olt GRANT NUMIER(e)

WILLIAM A. HUMPHREY
PAULA A. GAINES

9 PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. YASK
AREA & WORK UNIT NUMUERS

NAVAL EXPLOSIVE ORDNANCE DISPOSAL FACILITY

Technical Information Department (Code 60) NAVEODFAC PROJECT 0883
Indian Head, MD 20640

11 CONTROLLING OFFICE NAME AND ADDRESS I2. REPORT DATE

Naval Explosive Ordnance Disposal Facility November 1978

Indian Head, MD 20640 13. NUMBER OF PAGES

104
14 MONITORING AGENC€ NAME & ADDRESS(II different from Controlling Office) IS. SECURITY CLASS. (of Chi* repoet)

UNCLASSIFIED

lIf. DECLAISIFICATION/DOWNGRADING
SCHEDULE

16 DISTRIBUTION STATEMENT (of thie Report)

Distribution limited to U.S. Government agencies only; Test and Evaluation; October 1978. Other requests
for this document must be referred to the Commanding Officer, Naval Explosive Ordnance Disposal Facility,
Indian Head, Maryland 20640

17 DISTRIBUTION STATEMENT (of the abetrect entered In &lock 20. It different ftr.m Repoert)

Approved for public release; distribution unlimited.

1I. SUPPLEMENTARY NOTES
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The Naval Explosive Ordnance Disposal Facility conducted tests to determine the cutting and penetration
effects of 20-, 30-, 40., 60-, 75-, 125-, 225-, 300., 400-, 500., and 600-grain-per-foot lead-sheathed flexible linear
shaped charges (FLSC's) filled with CH-6 explosive, for use as a general-purpose tool by joint-service explosive
ordnance disposal personnel.

Tests were conducted on 25-millimeter-thick (I-inch-thick) aluminum (2024-T4), 51-millimeter-thick
(2-inch-thick) aluminum (2024-T351), and 25- and 51 -millimeter (I- and 2-inch-thick) mild steel (1018)
witness plates, both with and without standoff material.
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\'ck No. 20 - Continued

In addition to the FLSC tests, tests were conducted on the same type of witness plates using Mk 8 Mod 2
and Mk 7 Mods I through 8 linear shaped-charge containers, hand packed with composition C4 explosive,
to document arid compare their cutting and penetration effects with those of the FLSC's.

The results of the tests indicate the flexible linear shaped charges filled with CH-.6 explosive are superior
to comparable Mk 7 linear shaped charges due to their wider range in sizes. Also, the Mk 7 linear sh,.ped-
charge containers suffer from problems encountered in hand packing explosive in cold weather; incon-
sistency betwcen individual packers, and rigid construction, which causes problems in placement on curved
or bent surfaces.
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I NT ROD UCTION

Fk \ ble lineair slia ped Cia rpes (FI-'I.S s ) are mntila n u ~ .tred by Inde penden t comnpanics special-
az/ ng, Iin he dcx elopinen t anid prodlicto ot 'il explosives and~ e'x plosive devices. Thv F L-SC'su titilized
In ffisc tests di ffe'i 1'r umi comniercia llý availab~le 'I .S("s in the expllo~ive filler. Govern menit-
purc hased F LS(' sai filliet! withI ('11-6 ex plosive in i jeul of thle RI)X or PFTN tise( in indust ry.

I n.ar shiaped-chiarge containers pr~eiit ly Iin governmenet suipply systenms ,oflsist of' I he Mk 8
Mod 2. a nion niacici ic container used ma in!y v i dei a t r. and tihe N 1\k 7 Mods 1 through 8. used
,IrictI\ f or muilfacc a ppi;~at ions,. The otin if(-i hjnd pakckd with coimposit ion C-4 explosive,
an rd imuoimist eli , u it ing -11l pceuefrdt ion oftk eLi 'curs because of variouis problems. [or exam ple,
thc Con1SISte[Iley Of thle explIosive Ldan change with varying temperatutres (stiff' whe'; .l -1.1 or sticky
when hot ), hiim naj, err(;r can c'sull ItI in Janying a01ount1S of cx plo~sive heing uised. and tIL :nidividiual
saleý of the dlifferent M ods Wit produce ditflerent resulIts. Also, the rigid cosrcinoccn
tam ncl s ma kts them in isoi a bic Imoi use oui curved or belnt suifatces unless field( modified.

Ac.ceptance of t lie F:LSC's will elimimna te the problems inherent with lthe Mk 7 and M k 8
hlinear sin ped-cia rgc: ont aitlers. aind, in aduait, provide d hin ped charge with Ii a ield-selectable
leni!! I anrd Capa ble ol being l'oruied to tilie eurva ture of' the target. The (lime nsions of t lie M k 7
linear sha pedl-cia rge containers are illustrated in Figulre I.

lest inci was ~onldm(lt ed at the Naval I- xplosive Ordnance D~isposal F acilIity, Ind(1ian Ilecad. Mary-
land. duiring Se ptemaibeir and Oct ober' 1978.

MATU'RIA LS LJSFI) IN 'lUiSTS

Thie I"5C's are h~ad sheatilied and ('Onlie in a variet v of' sizes. I-ach size is basedl onl tile
number of cramns of ,posv per foot of' shaped charge. Sixteen ninetis (52 feet) of eacht of' the
t*ollowiti sizes were obtained f~or the tests- 20. 30. 40, 60, 75, 1 25. 225, 300, 400, 500, andi 600
gTrains per foot. Also, 1 .3 meters (52 inches) of' 1LSC holding strips. commnonly called standoff
mnat erial, were acq uil ed f'oi each size of' tilie F LSC.

Niine diff'erent lincar shaped-charge containers were used Iin the tests. As mentioned earlier,
they were the Mk 8 Mod 2 and the Mk 7 Mods I through 8. Twenty-six of each size were obtained,
f'or a totai of 234 containers. Thie explosives used consisted of' 4.5 kilograms ( 10 pounds) of colin-
position C-4 and 8906 special electric blasting caps.

Witness plates were used to documelnt thle cutting and penetration of the FLSC's and linear
sha ped-lia rige containers. Thle following, tabulation piresenlts the pcrtiinent data onl the witness
plates:

MaterialI Size Ainount
Millimeters Inches

Aluminum ( 2024-T4) 25 by 305 by 457 1 by 12 by 18 20

Aluminuim (2024-T35 I 51by 305 byv 457 2 b v 12 by 18 3

Steel 1018 25 by 305 by 457 1 by 12 by 18 23
5I by 305 by457 2 by 12by 18 18

7
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Dimensions

OeS:Crndthon Angle W T H L D
If) Mnm In mm in. ma• in mmT) in mm

Ma.,K'7Mod 1 120 ' 022 559 0014 0.36 044 11.18 6 152 0.33 8.38

Mark 7 Mod 2 120 0 2!) 6 35 0016 0.41 0.38 965 6 152 0.88 22.35

Mark 7 Mod 3 80' 019 483 0013 0.33 0 , 19.05 6 152 0.19 4.33

Mark 7 Mod 4 80" 0,40 1016 0.02, 0.53 0.81 ý0.57 3 76 0.38 9.65

Mark7 Mod 5 80' 0.40 10.16 0021 053 081 2057 6 152 0.38 9.65

Mark 7 Mod 6 800 0.50 12.70 0.030 0.7b 0.94 23.88 6 152 0.50 12.70

Mark 7 Mod 7 80" 0.75 19.05 0041 1.04 1.06 26.92 6f 152 0.75 19.05I
Mark 7_Mod8 80' 1.00 2540 0.053 1.35 1.12 28.45 6 152 1.06 26.92

IFigurc I . I)imcnsions ofI Mk 7 Linear Shaped-Charge ('ontainiers
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"TiST PROCIfiURIS AND RI-SULTS

The tests were conducted in accordance with the NAVF.OODFAC Test Plan for Project 0883,
dated 8 May 1978 (appendix A), with the f ,iowing deviations:

1. Steel witness plates were handled by one person, in lieu of two, due to tneir relative
small si.e and the short distance each plate was moved.

2. The FLSC's were broken by hand after a deep line was scribed arotnmd the lead
sheath This deviation wa.- authorized bý the Range Safety Supervisor, based on the numerous
times this had been performed in the past, and concurrence by NAVSEASYSCOM Itr (04113/
L-AD) Sei 859 of 22 September !976.

"I-Cs,s conducted with t lie Mk 8 Mod 2 linear shapeu charge were included in this test plan to
piovide data for use' in a separate NAV'ODFAC project nvolved in an underwater program.
TherefOre. a comparison will not be made in this report t I.wcen the Mk 8 and other shaped
charges.

All tests were conducted in the same manner. Each FL3C was 305 millimeters (I foot) long.
"The blasting c)ap was plac-ed in the chevron of the FLSC. approximately 13 millimeters (1/2 inch),
and taped securely in place. The FLS(" was positioned on the witness plate as shown in figures 2
and 3, and initiated. The Mk 7 and Mk 8 linear shaped charges wt're positioned as shown in fig-
ures 4 and 5.

Afte the tests were completed, the witness plates, shown in figure 6, were placed on a Pene-
trator 50 machine, and the depth of penetration was obtained using a digital readout, as shown in
tables B-1 through B-62. The results of every test, except those of the Mk 7 Mod 4 shaped-charge
container, were measured at six points. The results of the Mk 7 Mod 4 container were measured
at four points because of the short length (figure i ) of the container. Biasting cap initiation of'
the FLSC's occurred approximately 25 millimeters ( I inch) beyond point 6.

"The i. .-Ye penetration, standard deviation, and probability factors for each size FLSC and
linear shape iarge container are shown in the notes at the bottom of each table.

"Tables I and 2 give an overview of tie minimum, average, and maximum penetration of the
FLSC's and linear shaped (Targes. From these tables it is evident the FLSC's used in these tests
are capable of duplicating the penetration characteristics of the Mk 7 Mods I through 5 linear
shape( charges.

Figures 7 through 12 graphically illustrate the size of FLSC's and Mk 7 linear shaped charges
required to penetrate different thicknesses of steel and aluminum.
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TABLE 1. MINIMUM, AVERAGE, AND MAXIMUM PENETRATION CIARACTERISI"ICS
OF FLEXIBLE LINEAR SHAPED CHARGES

Aluminum witness plates I Aluminum witness plates
Grains "o nc standof mm m with standoff mm

per (in ). bn.)

foot (age Av r 99 %% Average 99'x

20 1 219 2 184 3.160 1.168 1.880 I 2.591
(0.048) (0.086) (0 124) (0.0461 (0074) (0 102)

30 2.159 2.184 3.480 2.870 3.404 3.988
(0.085) (0.111) (0137) (0.113) (0.134) (0157)

40 3.200 3.581 3.963 3.327 3.912 i 4.496
(0... (0,141) (0156) (0131) (0.154j W. 177)

60 3.480 3988 4521 1 2.667 4.293 5.918
(0137) (0 157) (0.178) (0.105) (0.169) (0.233)

75 3 556 4.216 4877 I 3,327 4826 6.325
(0.140) (0 166) (0.192) (0 131) (0 190) (0.249)

125 4 597 5309 6025 3.277 5.867 8.458
(0.181) (0.209) (0.237) (0.129) (0.231) (0.333)

22( 6020 7.899 9.779 5385 7264 9.144
(0.237) (0.311) (0.385) (0.212) (0.2861 (0.360)

300 1 7.366 8.783 1C.211 7.569 9.271 10.973
i (0.290) (0 346) (0402) (0 298) (0 365) (0.432)

400 8407 10.490 12.573 7.036 9906 , 12.776
(0.331) (0413) (04495) (0277) (0.390) ) (0.503)

500 9017 10.643 12.268 5.156 8992 12.827
(0355) (0419) (0.483) (0203) (0.3D4) (0.505)

600 9.322 11 608 13.894 7.0 0 9296 11 582
(0.367) (0.457) (0 547) (0.2 6) (0.366) (0.456)

I.. .. . . .... . .... . ... .. . . . .. . .. . . . .. . .. . . . . . .

Steel witness pldtes Steel witness plates
Tmnm mm

with no standoff in with standoff (in.)

0.864 --T--
20 1143 1 397 0.457 0914 1.372

(0.034) 1 (0.045) (0.055) (0.018) (0.036) (0054)

30 1.M72 1.626 1.880 0.991 1.651 2.311

(0.054) (0.064) (0.074) (0.039 (0.065) (0.091)

40 1.676 j 1.930 2.184 1.499 1.829 2.159

(0.066) (0.076) (0.086) (0.059) (0.072) (0.085)

60 1981 2311 2.642 1.676 2.337 3.000
(0.078) (0091) (0.104) (0.066) (0.092) (0.118)

75 2.210 i 2.540 2870 2 216 2 794 3.378

(0.087) (0.100) (0.115) (0.089) (0.,1 ) (0,133)

125 2819 3200 3.581 2.236 3327 4.369
(0111) (0.126) (0.141) (0.090) (0131) (0.172)

225 3 708 4496 5.283 2794 4039 5.283

(0.146) (0 177) (0.208) (0.110) (0 159) (0.208)

300 4.039 4.877 5.715 3.781 5.029 6.401
,0 159) (0 192) (0225) (0.149) (0.198) (0.252)

400 4.140 5.309 6.477 4.978 6.096 7.214
(0.163) (0.209) (0.255) (0 196) (0.240) (0.2841

500 4.521 6477 1 8.433 4.496 5.918 7.341
(0.178) (0.255) (0.332) (0.177) (0.233) (0.289)

600 5.055 6.655 8.407 4.648 5.817 7.000
(0.199) (0.262) (0.331) (0183) (0.229) ! (0.275)
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7ABLE 2. MINIMUM, AVERAGE, AND MAXIMUM PENETRATION CHARACTERISTICS

OF MARK 7 AND MARK 8 LINEAR SHAPED CHARGES

Aluminum vwtness plates Steel witness plates
Shaped mm mmShpd(in (in.)
charge

I1% Average 99% 1% Average 99%

1k 7

Mod 1 4496 6248 8 001 2642 3.556 4470
(0.177) ('C,246, (0.315) (0104) (0.140) (0176)

Mod 2 4 750 6.756 8 763 2.388 3.556 4.724
(0.187) (0266) (0.345) (0 094) (0.140) (0.186W

Mod 3 3.226 4.521 5.817 1 422 2.337 3.251
(0.127) (0.178) (0.229) (0.056) (0.092) (0.128)

Mod 4 6.121 11.201 16.281 3.912 7.239 10.566
(0.241) (0.441) (0.641) (0.154) (0.285) (0.416)

Mod 5 7.010 11.760 16.510 3.962 6.756 9.550
(0.276) (0.463) (0.650) (0.156) (0.266) (0.376)

Mod 6 12.852 14.859 17.069 6.706 8.915 11,125
(0.506) (0.585) (0.672) (0.264) (0.351) (0.438)

Mod 7 18.364 23.444 28.524 10.566 14.783 18,999

(0.723) (0.923) (1.123) .(0.416) (0.582) (0.748)
Mod 8 21.666 27.254 32.842 15.723 17.551 19,355

(0.853) (1.073) (1.293) (0619) (0.691, (0762).

Mk 8

Mod 2 15.138 33.350 51.562 12.065 19.863 27.661(0.596) (1.313) (2.030) (0.475) (0.782) (1.089)

II
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Figure 3. Typical Setup for FLSC Tests Witlh Sanmdoff ,Malerill
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Figure 4. Typical Setup for Mk 7 Linear Sli:!;)ed Charges
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Figure 5. Typical Set up for Mk 8 Linear Shaped Charge
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Fi gure 0 1Typical Result,, of j: LSC Tests
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CONCLUSIONS

The, flexible linear shaped charges ( FLSC's) tested in this program without standoff material
proved satisfactory in ))reparation, penetration, and cutting of target materials.

As shown in tables B-I through B-44, the use of commercially manufactured FLSC holding
strips as standoff material dtoes not enhance the penetration capability of the FLSC's in all cases,
and in flact can be detrimental. Since the requirements levied upon NAVEODFAC by the Depart-
mcnt of Defense lExplosive Ordnance D)isposal Military Acceptance Board do not require standoff
material, further testing to establish the ouinmum standoff will not be performed.

Comparison of the% FLSC's with the Mk 7 linear shaped charges indicate the FLSC's are
superior for the following reasons.

i. Target penetration can be achieved using less explosive(sce pages 31 and 32 of appendix A).
This will reduce fhe probability of ignition or detonation of' target fillers.

2. Less fragmentation is produced by the FLSC lead sheath. Fragmentation that is produced
will be of smaller grain size, reducing the fragmentation range.

3. The' length of the FLSC being used can ralgL from a few centimeters (inches) to an indefi-
nite number of' meters (feet) without the probability of a break in the explosive train.

4. The fLSC's can be easily bent to conform to the curvature of a target surface without
tine-consuming field mod if'ications.

5. Since the FLSC's are prefilled with explosive, they are always ready for use. This tlimi-
nates t0e problems of' hand packing the Mk 7 containers with composition C-4 explosive in cold
wcathei. and lliainialniiig the btldsing cap in thie explosive in hot weather.

The safeqt: of scribing the lead sheath. then breaking the FLSC bý hand was adequately dem-
onstrated during these tests. With a minimum of 572 bMeak., required to reduce the FLSC to 305-
millimeter ( I-foot) lengths for the tests, a 99 percent reliability with a 08 percent confidence level
was achieved.

RECOMM FNI)ATIONS

As a result of these tests, it is recommended that:

I. Naval Ordnance Systems Command approve of the FLSC's tested in NAVEODFAC Tech-
nical Project 0833 f'or use by joint-service explosive ordnance disposal personnel.

2. A follow-on project be initiated by the Department of Defense Explosive Ordnance Dis-
posal Military Acceptance Board to procure and test additional sizes of FLSC's capable of per-
forming the same penetration and cutting effect as Mk 7 and Mk 8 linear shaped charges not
duplicated by these tests, i.e. Mk 7 Mods 6 through 8 and Mk 8 Mod 2.

3. The Mk 7 linear shaped-charge containers rem1 ain in the government supply systems until
FLSC's are in the system to replace then,, and stocks of the Mk 7 containers are depleted.

22

- V - ' - -* P r...'~ -~-



APPENDIX A

TEST PLAN FOR PROJECT 0883



TECHNICAL INFORFkTION DEPARTMENT

MUNITIONS TECHNOLOGY AND MANAGEMENT

INFORMATION DIVISION

TEST PLAN
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APPROVED:

Project OTicq
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NA7VODFAC
Test Plan
Project 0883

1. Objectives

a. Determine the cutting and penetration effects of 20, 30, 4o, 60,
75, 125, 225, 300, h00, 500, and 600 grain-per-foot lead sheathed flexible
linear shaped charges on aluminum and steel witness plates, with and
without standoff material.

b. Determine the cutting and peneti ion effects of Mark 7 Mods 1
through 8 shaped charges on aluminum and steel witness plates using
appropriate standoff.

c. Determine the cutting and penetration effects of Mark 8 Mod 2
shaped charges on aluminum and steel witness plates, using a standoff
of 2.75 inches.

d. Determine reliability and safety of the flexible linear shaped

charge for applications under field conditions.

2. Reierences

a. Project 0883 Assignment dated 23 September 1973.

b. EODB/TI/TO 60A-l-l-21.

c. NAVEODFACINST 5100.1C.

3. Period of Test. To be established by T&E Division.

DATE: TIME: LOCATION:

4. Requirements

a. Equipment and Materials**:

(1) Flexible linear shaped charges, lead sheathed, 20 gr/ft 52 Feet

(2) Flexible linear shaped charges, lead sheathed, 30 gr/ft 52 Feet

(3) Flexible linear shaped charges, lead sheathed, 40 gr/ft 52 Feet

(4) Flexible linear shaped charges, lead sheathed, 60 gr/ft 52 Feet

(5) Flexible linear shaped charges, lead sheathed, 75 gr/ft 52 Feet

(6) Flexible linear shaped charges, lead sheathed, 125 gr/ft 52 Feet

(7) Flexible linear shaped charges, lead sheathed, 225 gr/ft 52 Feet

"**Indicates project officer supplied.

-~-7-
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NAVEODFAC
Test Plan
Project 0883

(8) Flexible linear shaped charges, lead sheathed, 300 gr/ft 52 Feet

(9) Flexible linear shaped charges, lead sheathed, 400 qr/ft 52 Feet

(10) Flexible linear shaped charges, lead sheathed, 500 qr/ft 52 Feet

(11) Flexible linear shaped charges, lead sheathed, 600 gr/ft 52 Feet

NOTE: Items 1 through 11 are to be used in 1-Foot lengths.

**(12) FLSC holding strip for 20 qr/ft shaped charges 52 inches

**(13) FLSC holding strip for 30 gr/ft shaped charges 52 inches

**(14) FLSC holding strip for 40 gr/ft shaped charges 52 inches

**(15) FLSC holding strip for 60 gr/ft shaped charges 52 inches

**(16) FLSC holdina strip for 75 gr/ft shaped charges 52 inches

** (17) FLSC holding strip for 125 gr/ft shaped charges 52 inches

**(18) FLSC holding strip for 225 gr/ft shaped charges 52 inches

**(19) FLSC holding strip for 300 gr/ft shaped charges 52 inches

** (20) FLSC holding strip for 400 gr/ft shaped charges 52 inches

** (21) FLSC holding strip for 500 gr/ft shaded charges 52 inches

**(22) FLSC holding strip for 600 gr/ft shaped charges 52 inches

NCCrE: Items 12 through 22 are to be in 1-Lnch lengths.

_:3) W_ 7 Mod 1 shaped charge container 26 each

** (24) MW 7 Mod 2 shaped charge container 26 each

** (25) MK 7 Mod 3 shaped charge container 26 each

** (26) MK 7 Mod 4 shaped charge container 26 each

** (27) MK 7 Mod 5 shaped charge container 26 each

** (28) ?T] 7 Mod 6 shaped charge container 26 each
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NAVEODFAC
Test Plan
Project 0883

**(29) MK 7 Mod 7 shaped charge container 26 each

*(•30) MK 7 Mod 8 shaped charge container 26 each

**(31) nK 8 Mod 2 shaped charge container 26 each

(32) Cap, blasting, electric, (Herculese) special 806 each

(33) Knife, pocket 1 each

(34) Tape, electrical, 1-inch width 6 rolls

(35) Crimper, Cap 1 each

**(36) Holder, blasting cap 200 each

(37) Machine, blasting, 10-cap 1 each

(38) Cable, firing, demolition 3 each

(39) Galvanometer, silversell 1 each

(40) Pliers, lineman's I each

(41) Explosive, demolition, composition 4, 2.5 lb. block 7 each

**(2 Test box, height 10", width 24", length 36" 3 each

(43) Sand . Ton

**(44) Witness Plate, 1" x 12" x 18", 2024-T4 Aluminum 44 each

**(45) Witness Pinte, 2" x 12" x 18", 2024-T351 Aluminum 47 each

**(46) Witness 7late, 1" x 12" x 18", 1018 Steel 44 each

**(47) Witness Plate, 2" x 12" x 18", 1018 Steel 47 each

**(48) Metal Stamp Set 1 each

(49) Ruler, 12-inch 1 each

(50) Electric wire brush 1 each

NOTE: Length of the demolition firing cable to be
determined by the Range Safety Supervisor.

**(51) Flexible linear shaped charge holding block 21 each

(52) Parachute cord 1 roll

NOTE: Length of parachute cord to be determined by
the Range Safety Supervisor.
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NAVEODFAC
Test Plan

Project 0883

(53) Bench mounted vise 1 each

b. Support Services:

(1) Fork Truck, rough terrain Code 113
Pickup, 1/? Ton
Trailer, 1/2 Ton

(2) Photography (Black and White) Code 713

(3) Ultrasonic Thickness Tester Code 501

c. Personnel:

(1) Project Officer - Mr. W. A. Hur.phrey, Code 601A, ext. 1596.

(2) Mechanical Engineer - Mr. J. .J DeSautelle, Code 601G, ext. 1596.

(3) Range Operayions Supervisor - As assigned by Code 192.

(4) ZOD Technician - As assigned by Code 192.

(5) Photographer - As assigned by Code 713.

(6) Fork Truck Operator - As assigned by Code 113.

Note: Fork Truck Operator will be required approximately one hour
each day during tests when steel plates are being utilized.

5. Preliminary Preparations

a. Position the three test boxes on the demolition range approximately
15 feet apart and fill the boxes with sand.

b. Pack the MK 7 Mods and MK 8 Mod 2 shaped charge containers with
Composition C-h explosive. All shaped charges are to be weighed to insure
uniform loading.

c. Position three steel or aluminumn witness plates on the sand Ln the
test boxes, in accordance with specific tests to be conducted during on.
work day.

d. expended witness plates are to be removed from the range, and cutting
and penetration effects measured electronically using an ultrasonic thickness
tester.

6. Safety Precautions

a. Do not bend flexible linear shaped charges backward after the
initial break is completed. Bending the shaped charge backward can exert
a force of approximately 5,000 foot-pounds, to explosive cristals lying
in the break.
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NAVEODFAC
Test Plan
Project 0883

b. Steel witness plates are to be handled by two personnel during
placement on the sand in the test boxes. One hundred percent contact
is to be maintained between the plates and the sand to prevent warpage.

7. Transportation/Handling Hazards

a. Normal hrzard associated with Class A explosive materials will
exist.

b. Weight of an individual witness plate is:

(1) 1" x 12" x 18", 2024-T4 Aluminum - 22 lbs.

(2) 2" x 12" x 18", 2024-T351 Aluminum - 44 lbs.

(3) 1" x 12" x 18", 1018 Steel - 62 lbs.

(4) 2" x 12" x 18", 1018 Steel - 123 lbs.

8. Explosive Weights

a. FLSC, Lead Sheathed, 20 gr/ft, CE-" explosive

b. FLSC, Lead Sheathed, 30 gr/ft, CH-6 explosive

c. FLSC, Lead Sheathed, 40 gr/ft, CH-6 explosive

d. FLSC, Lead Sheathed, 60 gr/ft, CHI-6 explosive

e. FLSC, Lead Sheathed, 75 gr/st, CH-6 explosive

f. FLSC, Lead Sheathed, 125 gr/ft, CH-6 explosive

g. FLSC, Lead Sheathed, 225 gr/ft, CH-6 explosive

h. FLSC, Lead Sheathed, 300 gr/ft, CH-6 explosive

i. FLSC, Lead Sheathed, 400 gr/ft, CH-6 explosive

J. FLSC, Lead Sheathed, 500 gr/ft, CH-6 explosive

k. FLSC, Lead Sheathed, 600 gr/ft, CH-6 explosive

1. MK 7 Mod 1 Shaped Charge, 12.2 grams, C-4 explosive

m. MK 7 Mod 2 Shaped Charge, 14.7 grams, C-4 explosive

n. MK 7 Mod 3 Shaped Charge, 19.2 grams, C-4 explc~sive

o. MK 7 Mod 4 Shaped Charge, 22.5 grams, c-4 explosive

p. MK 7 Mod 5 Shaped Charge, 43.5 grams, c-4 explosive
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NAVEODFAC

Test Plan
Project 0883

q. MK 7 Mod 6 Shaped Charge, 60.4 grams, C-4 explosive

r. MK 7 Mod 7 Shaped Charge, 100.8 grams, C-h explosive

s. MK 7 Mod 8 Shaped Charge, 123.8 grams, C-h explosive

t. M.X 8 Mod 2 Shaped Charge, 204.1 grams, C-h explosive

9. Success/Failure Criteria. This criteria does not apply. The purpose
of these tests is to establish a data base for future application on
specific munitions.

10. Test Procedures

NOTE

All tests ar.! to be set up 3 at
a time and initiated consecutively.

Test # 1. Item to be tested is 20 gr/ft lead sheathed flexible linear
shaped charge (FLSC), CH-6 explosive loaded, without standoff material,
positioned on a 1-inch thick aluminum witness plate.

a. Using a pocket knife and ruler, scribe a deep line around the
lead sheath of the FLSC, 12 inches from one end.

b. Position the FLSC in a holding block with the scribed line
exterding approximately 1/16-inch from the holding block.

WARNING

Do not bend flexible linear shaped charge
material backward after the initial break
is completed.

c. Secure the holding block in a bench-mounted vise.

CAUTION

Do not apply excessive force to the holding
block while tightening the vise. Excessive
force will change the angle of the FLSC chevron.

d. Attach parachute cord to the end of the FLSC, and from a
safe distance pull on the parachute cord to break the FLSC.
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Test Plan
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e. Using a pocket knife, cut the lead sheath, as necessary, to

separate the FLSC at the break.

f. Position the 12-inch length of FLSC on the witness plate
parallel to, and approximately 1 inch from, the end of the witness
plate.

g. Using a blasting cap holder and tape, secure an electric
blasting cap to the end of the FLSC.

h. Photograpuh the test set up.

i. Follow standard hook-up procedures and detonate the FLSC.

NOTE

After the range has been certified
safe, the project officer will
inspect all test related items with
the Range Operations Supervisor.

j. Using a metal stamp set, mark the witness plate adjacent
to the cut to identify the test.

NOTE

Photographs of the test results
will only be required after the
witness plate is expended.

Test # 2 through Test # 13. Repeat Test # 1.

NOTE

The Project Officer is authorized
to alter the test procedure after
consulting with the Range Safety
Supervisor.
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Test # 14 through Test # 26. Same as Test # 1 except Item to he tested
is 30 gr/ft lead sheathed FLSC.

Test # 27 through Test # 39. Smye as Test # 1 except Item to be tested
is 40 gr/ft lead sheathed FLSC.

Test # 40 through Test # 52. Same as Test # 1 except Item to be tested
is 60 gr/ft lead sheathed FLSC.

Test # 53 through Test # 65. Same as Test * 1 except Item to be tested
is 75 qr/ft lead sheathed FL9C.

Test # 66 through Test # 78. Same as Test 0 1 except Iteml to be tested
1s 125 qr/ft lead sheathed FLTSC.

Test # 79 through Test # 91. Same as Test # 1 except Item to he tested
is 225 gr/ft lead sheathed FLSC.

Test # 92 through Test # 104. Same as Test :E 1 except Item to be tested
is 300 gr/ft lead sheathed FTLSC-, positioned on a 2-inch thick aluminum
witness plate.

Test # 105 throuqh Test 4 117. Same as Test # 1 except Item to he tested
is 400 qr/ft lead sheathed FLSC, positioned on a 2-inch thick aluminum
witness plate.

Test # 118 through Test # 130. Same as Test # 1 except Item to be tested
is 500 gr/ft lead sheathed FLSC, positioned on a 2-inch thick aluminum
witness plate.

Test # 131 throuah Test # 143. Same as Test # 1 except Item to be tested
is 600 gr/ft lead sheathed FLSC, positioned on a 2-inch thick aluminum
witness plate.

Test # 144 throgh Test # 286. Repeat Test # 1 through Test # 143. Witness
plate material is to be changed fram aluminum to steel.

Test # 287 through Test # 299. Same as Test # 1 except 1-inch of standoff
material is attached to each end of the FLSC. Standoff will be 0.045 inches.

Test # 300 through Test # 312. Same as Tests # 14 through # 26 except 1-inch
standoff material is attached to each end of the FLSC. Standoff will be
0.052 inches.

Test # 313 through Test # 325. Same as Tests # 27 through # 39 except 1-inch
standoff material is attached to each end of the FMSC. Standoff will be
0.065 inches.
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Test # 326 through Test # 338. Same as Tests 4 40 through # 52 except
1-inch of standoff material is attached to each end of the FLSC. Standoff
will be 0.06 inches.

Test # 339 through Test # 351. Same as Tests # 53 through # 65 except
1-inch of standoff material is attached to each end of the FLSC. Standoff
wilL be 0.09 inches.

Test # 352 thxough Test # 364. Same as Tests # 66 through # 78 except
1-inch of standoff material is attached to each end of the FISC. Standoff
will be 0.20 inches.

Test # 365 throuah Test # 377. Same as Tests # 79 through # 91 except
1-inch of standoff material is attached to each end of the FLSC. Standoff
will be 0.25 inches.

Test # 378 through Test # 390. Same as Tests # 92 through # 104 except
1-inch of standoff material is attached to each end of the FLSC. Standoff
will be 0.37 inches.

Test # 39. through Test # 403. Same as Tests # 105 through # 117 except
1-inch of standoff material is attached to each end of the FLSC. Standoff
will be 1).37 inches.

Test # 404 through Test # 416. Same as Tests # 118 through i 130 except
1-inch of standoff material is attached to each end of the FUSC. Standoff
will he 0.37 inches.

Test # 417 tLhrough Test # 429. Same as Tests # 131 through # 143 except
1-inch of standoft material is attached to each end of the FLSC. Standoff
will be 0.60 inches.

Test # 430 through Test # 572. rjpeat Tests # 287 through # 429. Witness
plate material to be changed fro i Aluminum to Steel.

Test # 573. Item to be tested is a MK 7 Mod 1 linear shaped charge
container, loaded with C-4 explosive. Standoff to be 0.33 inches. Shaped
charge to be positioned on a !-inch thick alumxinum witness plate.

a. Prime the shaped charge with a blastinq cap inserted slightly into
the center of the length uf the main explosive charge. A small mound of C-4
explosive is to be placed around the end of the blasting cap to act as a booster.
A blastinq cap holder is to be used to maintain the blasting cap perpendicular to
the surface of the explosive.

b. Photograph the test set-up.

35



NAVEODFC
Test Plan
Project 0883

c. Follow standard hook-up procedures and detonate_ the shaped charge.

After the range has been certified
safe, the project officer will
inspect all test related items with
the range operations supervisor.

d. Using a metal stanp set, mark the witness plate adjacent to the
cut to identify the test.

NO=E

Photographs of the test results will
only be required after the witness
plate is exoended.

Test # 574 through Test # 585. Repeat Test # 573.

NOTE

The project officer is authorized
to alter the test procedure after
consulting with the range safety
supervisor.

Test # 586 through Test # 598. Same as Test # 573 except Item to be tested
is MK 7 Mod 2 linear shaped charge container with a standoff of 0.33 inches.

Test # 599 through Test # 631. Same as Test # 573 except Item to be tested
is MK 7 Mod 3 linear shaped charge container with a standoff of 0.19 inches.

Test # 612 through Test # 624. Same as Test # 573 except Item to be tested
is MK 7 Mod 4 linear shaped charge container with a standoff of 0.38 inches.

Test # 625 through Test # 637. Same as Test # 573 except Item to be tested
is MK 7 Mod 5 linear shared charge container with a standoff of 0.38 inches.
Shaped charge to be positioned on a 2-inch thick aluminum witness plate.

Test # 638 through Test # 650. Same as Test # 573 except Item to be tested
is MK 7 Mod 6 linear shaped charge container with a standoff of 0.50 inches.
Shaped charge to be positioned on a 2-inch th-ick aluminum witness plate.

Test # 651 through Test # 663. Same as Test # 573 except Item to be tested
is MK 7 Mod 7 linear shaped charge container with a standoff of 0.75 inches.
Shaped charge to be positioned on a 2-inch thick altuninum witness plate.
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NAVEXODFAC
Test Plan
Project 0883

Test # 664 through Test # 676, Same as Test # 573 except Item to be tested
is M 7 Mod 8 linear Shaaed charqe container with a standoff of 1.06 inches.
Shaped charge to be positioned on a 2-inch thick aluminum witness plate.

Test # 677 through Test # 7W-. Repeat Test # 573 through Test # 676.
Witness plate material to be changed fron Alumrinmn to Steel.

Test # 781 through Test # 793. Same as Test # 573 except Item to be tested
is MK 8 Mod 2 linear shaped charge container with a standoff of 2.75 inches.
Shaped charge to be positioned on a 2-inch thick aluminmn witness plate.

Test # 794 through Test # 306. Repeat Test # 781 through Test # 793.

Witness plate material to be changed from kluminum. to Steel.

11. Disposal:

Expended witness plates will be remved fram the test site for further testing
to determine depth of shaped charge penetration and documantation.

Upon caTpletion of final test report, all exnended witness plates will be
turned in to scrap metal salvage.
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APPE.NDIX B

PENET-iRATION DI)TTHS FOR VARIOUS FLSC'S AND)
LI NEAR SI IAPEI)-CI lARGE(;-,'ON]-'AINERS



TABLE B-1. PENETRATION DEPTHS FOR 20-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

Test I Penetration in Mmmmeasured at, Average
numba Point 1 Point 2 Point 3 I Point 4 Point 5 Poin 6 penetration (fin.)

1 1 702 1.778 j 1.803 1.626 1.651 1.880 1.753
(0067) 10070) (001 (0.064) (0.065) (0.074) (0.057)

2 3 124 :ý 048 2 743 3.200 3.886 3.480 3.251
(0 12?' (0 120) (0.108) (0.126) (0.153) (0 137) (0.128)

3 1.600 1 753 1 702 1.549 '..524 1.575 1.626
(0.063) (0.069) (0067) (0.061) (0.060) 10.062) (0.064)

4 2.159 2.083 2.210 2.108 2.235 2.286 2.184
(0 085) (0.082) (0 087) (0.082) (0.088) (0.090) (0.086)

5 2.311 2.362 2.159 2.515 2388 2.337 2.337
(0.091) (0.093) (0.085) (0.099) (0.094) (0.092) (0.092)

6 2083 1 956 1.930 2.438 1.956 1.905 2.057
(0.082) (0.077) (0.076) 10.096) (0.077) (0.075) (0.C81)

7 1956 2.083 2134 2.311 2 184 2.134 2.134
1077 (0082) (0.084) (0.091) (0086) (0.084) (0.084)

8 2.032 210.2134 2.311 2.235 2.235 2.184
(0080) I(0083) (0.084) (0.091) (0.088) (0.088) (0.086)

9 2.083 2.362 2.388 2.108 2.261 2.261 2.108
(0.082) (0.093) (0 094) (0.083) (0.089) (0.089) (0.088)

10 2.261 I2,032 2 159 2.134 2.083 2.210 2.159
(0 089) f(0.080) (0.085) (0.08A) (0.082) (0.087) (0.085)

11 2.211:;6 I2413 2.083 1.930 2.134 1.600 2.083
( 09) (0.095) (0.082) (0.076) (0.084) (0.063) (0.r082)

12 I2.108 2.286 2.261 2.642 2.210 1.880 2.235
I(0.083) (0.090) (0.089) (0.104) (0.067) (0.074) (0.088)

13 I2083 21108 2.311 2.235 1.981 1 981 2.108
-___j(0.082) j (0.083) (_0.091) (0.088) [0.0781! (0.0781 (0.083)

Notes
1 Averaq, ju-n'-t'ation for ail t'ýslS- 2.181 mm (0.086 in. 1

2 Sldndad~ddeviation 0.381 mm (0.015 in.)

1.930 mm (0.076 in.) 75%

3Probability of (,ittinq greater i'ian .72m 007i. Is 90
1.549 mm (0.061 in.) 995%

1 300 mm (0.051 in.) 99%

4 Provanslity 0i cutting between

1 746 mm (0.069 in.) 2.623 mm (0.103 in.) 75%
1.560 mm (0.061 in.) ad 2 809 mm (0. 110 in.) is 90%
1.441 mm (0.057 in.) 2.921 mm (0.115 ir.) 95%
1.209 mm (0.048 in.) 3 160 mm (0. 124 in.) 99% ~
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TABLE 13-2. PENETRATION DEPTHS FOR 30-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

1 mm

Test Penetration in (n measured at: Average
number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Oenetration (in)

14 3 429 3.683 3.353 2.845 2.794 3.048 3.200
(0 135) (0.145) (0.132) (0.112) (0.110) (0.120) (0.126)

15 2210 1 930 2 134 2.159 1.981 2.108 2.083
(0.0871; (0.0-'6) (0.084) (0.085) (0.078) (0.083) (0.082)

16 2921 1 3.073 2.743 2.692 2.870 2.718 2.891
",.1Ir I (01211 in 1OR) to0.106) (0 113) (0.107) (0.111)

17 2972 2.743 2.718 3.124 3.023 2.769 2.896
(0 117) (0.1M8) (0 107) (0.123) (0.119) (0.109) (0.114)

18 2845 2.7939 3.150 3.429 3.226 2.743 3.023
(0 111') (0.109) (0 124) (0.135) (0.127) 10.108) (0.119)

1i 2.946 2.642 2.540 2.997 2.845 2.743 2.794
(0.116 (0.104) (0.100) (0.118) (0.112) !0.108) (0.110)

20 2 997 2 946 2.997 2.870 2.946 2.845 3.048
(0.118) (0 1-6) (0.118) (0.113) (0.116) (0.112) (0.120)

21 2.972 2.946 2.616 2.489 2.692 2.794 2.74?
(0.117) (0.116) (0.103) (0.097) (0.106) (0.110) (0.108)

22 2.692 2667 2.794 2.692 2.718 3.302 2.819
(0.106) (0.105) (0.110ý (0.106) (0.107) (0.130) (0.1 11)

23 2616 2.692 2.718 3.J24 3.150 2.972 2.870
(0.103) (0.106) (0.107) (0.1231 (0.124) , 10.117) (0.113)

24 3.454 2896 2.794 2 560 2.718 2.591 2.845
(0.136; '0.114) (0.110) (0.100) (0.107) (0.102) (0.112)

25 2921 2.-18 2.261 2.845 2.743 2.997 2.794
(0.115, (Co.107) (0.098) (0.112) (0.108) (0.118) (0.110)

26 2.642 2.794 2.540 2.413 2.692 2.769 2.642

(0.104) (0.110) (0.100) (0.095) (0.106) (0.109) (0.104)

Notes
1 Averaq(, pPittratioi) for a I tests 2.814 mm (0.111 in.)

2 Standa"d deviation 0 254 mm (0.010 in.)

2.642 mm (0.104 in.) 75%
2.409 rim (0.098 in.) . 90%

3 Probabtity oý cutting greater than 2.408 mm (0.098 i.) is 90%
2.388 mm (0.094 in.) 95%
2.235 mm (0.088 in.) 99%

4. Probability ,f cutting between

2.515 mm (0.099 in) J.124 mm (0.123 in.) 75%
2.413 mm (0 095 in.) 3 226 nim (0.127 in.) 90%and is
2.337 mm (0.092 in ) 3.327 trm (0.131 in.) 95%
2.159 mm (0.085 in.) 3.480 mm (0.137 in.) 99%
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TAELE B-3. PENETRATION DEPTHS FOR 40-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration in m. measured at Average
number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in

27 3.937 3.429 3.734 3.581 3.708 3.708 3.683
(0,155) (0.135) (0.147) (0.141) (0.146) (0.146) (0.145)

28 4.140 3.683 3 607 3.607 3.658 3.734 3.734
(0.163) (0.145) (0.142) (0.142) (0.144) (0.147) (0.147)

29 3.708 3.404 3.531 33759 3.683 3.607 3.607

(0.146) ;0.134) (0.139) (0.148) (0.145) (0.142) (0.142)

30 3.734 3.6W7 2.972 3 ý,3" 3.556 3.683 3.505

(0 147) 0.142) (0 1V7t (0 ' 39) 1U 140) *0.145) (0.138)

31 3.607 3.734 3.861 3.55,. 3.65a 3.734 3.683

(0.142) (0.147) '0 152) (0 4,), (0 144) (0.147) (0.145)

32 3.835 3.683 3 635 4 191 3,835 ý.48U 3.810

(0.151) (0.145) (0 151) (0 165, (0.151) (0.137) (0.150)

33 3.656 3.989 3.4C4 3.683 3.37? 2.794 3.480
(0.144) (0.157y (0.134) ,0 145; 10.133), (0.110) (0.137)

34 3429 3.734 3.480 3454 3.404 3.124 3.429

(0.135) (0 147) (0.137) 10.1361 10.134) (0.123) (0.135)

35 3.277 3.251 3.531 3175 3.708 3.607 3.429

(0.129) (0 128' (0139) (0.:25) (0146) (0.142) (0.135)

36 3.759 4.115 3531 3.75e 3.454 3.454 3.683

(0.148) (0.162) (0.139) (0.148) (0.136) (0.136) (0.145)

37 3.658 3.683 3.886 3658 3.378 3.658 3.658

(0.144) (0.145) (0.1531 (0.144) (0.133) (0.144) (0.144)

38 3658 3.607 3.785 3.708 3.556 3.531 3.632

(0.144) (0.142) (0.149) (0.146) (0.140) (0.139) (0.143)

39 3.099 2.946 3.099 3.454 3.581 3.226 3.226

(0.122) (0.116) (0.122) i0.136) (0.141) (0.127) (0.127)

Notes
1 Average penetration for all tests 3.581 min (0 141 in.)

2 Standara deviation 0 152 mm (0.006 in.)

3.480 mm (0.137 in.) 75%
3.378 mm (0.133 in.) 9i %3Probabd'~ty of cutting greater the'n 3.327 mm (0.1 31 in.) is 95% "

3 226 mm (0.127 in.) 99%

4. Probabdity of cutting between -

3.404 mm (0.134 in.) 3.759 mm (0.148 in.) 75%

3.327 mm (0.131 in.) 3.835 mm (0.151 in.) 90%
3.277 mm (0.129 in,) 3.886 mm (0.153 in.) 95%

3.200 mm (0.126 in.) 3.963 mm (0.156 in.) 99%
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TABLE B-4. PENETRATION DEPTHS FOR 60-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

mm

Tast Penetration in (in.) measured at: Avirage
Ilumbdr Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

40 3.785 4.267 4.013 4.369 4.394 4.064 4.166
(0.149) (0.168) (0.158) (0.172) (0.173) (0.160) (0.164)

41 4.039 3.937 4.013 3.607 4.013 3.912 3.912

(0.159) (0.155) (0.158) (0.142) (0.158) (0.154) (0.154)

42 4.01$ 4.293 4.216 4.394 4.140 4.064 4.191
(0.158) 0j.169) (0.166) (0.173) (0.163) (0.160) (0.165)

43 3.988 4.242 4.013 4.343 4.064 3.708 4.064
(0.157) (0.167) (0.158) (0.171) (0.160) (0.146) (0. * )

44 4.140 4.369 4.369 4.572 4.039 4.166 4.2d.
(0.163) (0.172) (0.172) (0.180) (0.159) (0.164) i (G.

45 4.216 4.394 4.496 4.191 4137 4.115 4.293
(0.166) (0.173) (0.177) (0.165) (0 172) (0.162) (0.169)

46 3.708 3 9P,8 3.353 3.937 3 "t 4.445 3.810
(0.146) (0.157) (0.132) (0 i&.O (0.133) (0.175) (0.150)

47 3.912 4A16 4.I4. 3.556 3.556 3,861 3.886
(0.154) (G. , 64) 1z. 'S.1, (0.140) (0.140) (0.152) (0.153)

48 4033 , ,, 4.343 4.115 4.166 3.886 4.140
1C.159) (" 115 , (0.171) (0 162) (0.164) (0.153) (0.163)

43 4.W 4, 4267 4.013 3.886 3.861 3.607 3.962
(0 *1 50) (0.168) (0.158) (0.153) (0.152) (0.142) (0.156)

50 3.378 3.810 3.835 3.607 3.708 3.632 3.658
1 (0.133) (0.150) (0.151) (0.142) (0.146) (0.143) (0.144)

51 3.607 3.632 3.759 3.759 4.013 4.039 3.759
(0.142) (0.143) (0.148) (0.148) (0.158) (0.149) (0.148)

52 3.886 3.353 3.937 3.912 4.064 3.683 3.810
(0.153) (0.132) (0.155) (0.154) (0.160) (0.145) (0.150)

Notes
1. Averwge penetration for all tests- 2.998 mm (0.157 in.)

2. Standard deviation: 0.203 mm (0.008 .-. )

3.861 mm (0.152 in.) 75%
3.7C4 mm (0.147 in.) 90%3. Probab=ity of cutting greater than 3.658 mm (0.144 in.) 95%

3.531 mm (0.139 in.) 99%

4. Probability of cutting between

3.759 mm (0.148 in.) 4.216 mm (0.166 in.) 75%
3.658 mm (0.144 in.) 4.318 mm (0,170 in.) i 90%and is
3.581 mm (0.141 in.) 4.394 mm (0.173 in.) 95%
3.480 mm (0.137 in.) 4.521 mm (0.178 in.) 99%

44



TABLE B-5. PENETRATION DEPTHS FOR 75-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration i m) measured ett Average(tn.) mm
number Point 1 Point 2 Point 3 Point 4 Point 5 1'oint 6 penetration (in)

53 4.064 4.267 4.115 4.318 4039 4.140 4.140
(0 160) (0.168) (0.162) 10.1 70) (0 159) (0.163) (0.163)

54 4 801 4 623 4.572 4.572 4.699 4.597 4.648
(0.1891 (0 182) (0.180) (0.180) (0.185) (0.181) (0.183)

55 4318 4445 4.267 4.521 4 115 4.572 4.369
(0 171) (0 175) (0 168) (0.178) (0.162) (0.180) (0.172)

56 4.369 4 572 4 496 4.369 4 267 4.369 4.420
(0172) (1 180) (0.177) (0.172) (0.168) (0.172) (0.174)

57 4 166 4.343 4.140 4.420 4.343 3.886 4.216
(0 164) (0171) (0.163) (0.174) (0.171) (0.153) (0.166)

58 3556 3683 3.937 4.166 3.912 3.703 3.835
(0.140) (0.145) (0 155) (0.164) (0154) (0.146) (0.151)

59 4.089 4.267 4.216 4.115 4.140 4.496 4.216
(0 161) (0.168) (0.166) (0.162) (0.163) (0.177) (0.166)

60 3.912 3 785 3.708 3.785 3.658 3.912 3.785
(0.154) (0 149) (0.146) (0.149) (0 144) (0.154) (0.149)

61 3.962 4 242 4.242 4 115 4.420 4.877 4.318
(0.156) (0.167) (0.167) (0.162) (0.174) (0.192) (0.170)

62 4.166 4318 4.293 3.759 3.734 3.988 4.039
(0.1641 (0 170) (0.169) (0.148) (0 147) (0.157) (0.159)

63 4699 4.445 4064 4.166 3658 4674 4.293
(0.185) (0175) (0.160) (0.164) (0144) (0.184) (0.169)

64 4 775 4.674 4.623 4.572 4 724 4.191 4.597
(0,188) (0.184) n0.1. 2) (0.180) (0.186) 10.165) (0.181)

65 4.166 4.166 4.140 4.115 4.115 3.734 4.064
(0.164) (0.164) (0 163) (0.162) (0.162) (0.147) (0.160)

Notes

1 Aver;il. p-.notrdtion tor all t',•$t. 4.216 mm (0 166 in.)

2 Stani,,d d-,iatwoi 0 254mm (0010 in.)

4.039 mm (0.159 in.) 75%

3.886 mm (0.153 in.) 90%3Probah:ity of cu~ttnq (jreater than 3.810 mm (0 150 in.) 95%

3.632 mm (0.143 in.) 99%

4 ProbNI.-hty of cutting bh-twezn

3.937 mm (0.155 :n.) 4.521 mm (0.178 in.) 15%
3.810 mm (0.150 :i) 4.623 mm (0.182 in.) 70%0/

and is
3.734 mm (0 147 in) 4.724 mm (0.186 in.) 95% "f
3.556 mm (0.140 in) 4.877 mm (0.192 in.) 99%
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TABLE B-6. PENETRATION DEPTHS FOR 125-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

mmI

Teat Penetration in measured at A,.,erage
(entn mmnumber Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 j dnetration (in.)

66 5817 5 740 5 740 5.588 1,334 4.953 5.537
(0 229) (0 226) (0 226) (0.220) Q3 210) (0 195) (0.218)

67 5283 , 4801 4 724 4674 5,182 4.801 4.902

(0 208) 0 189) (0.186) (0 194) (0204) (0.189) (0.193)

68 5283 5461 5 715 6020 5.283 4.623 5.385
(0 208P (0 215) (0.22ý) (0.237) (0.208) (0.182) (0.212)

69 5 10o 5 112 5436 5563 5.842 5.537 5.486
(0201) (0 2i 7) (0.214) (0219) (0230) (0.2181 (0.216)

70 5486 5817 I 5867 6.147 5969 4.928 5.690
(0216) (0229) (0.231) (0.242) (0235) (0.194) (0.224)

71 5232 4674 5 131 5.486 E. 386 5.156 5.182
(0.206) (0 184) (0 202) '0.216) (f.212) (0.203) (0.204;

72 5 182 G 172 5613 5.817 5766 5.232 5.639
(0204) (0.243? (0221) (0 229) (0.227) (0.206) (0.2221

73 5232 5309 5 258 5207 6512 5.537 5.334
(0.206) (0 209) (0207) (0.205) (0217) (0.218) (0.210)

74 5715 .5 232 i 5410 5.131 5.512 4.978 5.334

(0225) (0206) (0.213) (0.202) (0.217) (0.196) (0.210)

7, I 4064 5.029 4 750 4.572 5.156 4.648 4.699
(0.160) (0.198) (0 187) (0.180) 0.203) (0.183) (0.185)

76 664 5080 5309 5.461 5.715 4.978 5.359
(0.2231 (0200) 10209) (0215) (0225) (0.196) (0.211)

77 j 5.385 1 5.994 5.613 4.928 5.309 5.004 5.385
(0.212) (0.236) (0.221) (0.194) (0.209) (0.197) (0.212)

78 4.851 j 5.588 4 928 5.766 5.156 3.937 5.029
(0.191) (0.220) (0.194) (0.227) (0.203) (0.155) (0.198)

I A\,'rt.iqi p,,nt , t,,.on f'r ;1l Test, 5 309 mm (0.209 in.)

2 Stdrd,Ji•i-.iatn 0.279mm W0011 in )

5 131 mm (0.202 on.) 7b%
4 953 mm (0.195 in.) 90%3 Probalihtv Uf ,.uttflq crea~e than 4.851 mm (0.191 in.) is 5/

4.674 mm (0.184 in.) 99%

4 P-nbabiisy of cuttiniq betweent

4.978 mm (0 196 in ) 5.631 mm (0.223 in.) 75%
4 851 mm (0.191 in.) 5.766 mm (0.227 in.) 90%and is
4 775 mm (0 188 in.) 5 855 mm (0 231 in.) 95%
4.597 mm (0 181 in) 6.025 mm (0.237 in.) 99%
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TABLE B-7. PENETRATION DEPTHS FOR 225-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration in mm measured at Average

rLmber Point 1 Point 2 Porw: 3 ro,,-ut 4 Point 5 Point 6 pntratll (ino l

I
79 7.925 8433 7849 8407 7.518 5.918 7672

(0312) (0.332) (0309) (0331) (0.296) (0.233) i0.302)

80 6 401 6452 4 877 5.918 6.045 6.426 6.020
(0.252) (0 254) (0 192) (0.233) (0.238) (0.253) (0.217)

81 7 061 6.477 6 604 7.518 8.204 7,087 7.163
(0 278) (0 255) (0 260) (0 296) (0323) (0.279) (0.282)

82 8 763 S 890 9.500 9.01) 7.874 7 468 8.585

(0.345) (0.350) (C 374) (0.355) (0.310) (0.294) (0.338)

83 1 442 8 509 8.839 8.992 8.611 7.874 8.382
(0 293) (0.335) (0 348) (0.354) (0339) (0 310) (0 330)

84 8484 9601 8.763 9.169 8.814 7.823 8.788

(0 "34) (0.378) 13.345) (0.361) (0.347) (0.308) (0.346)

85 6,960 8001 7 874 7.849 7 544 7.442 7.620
(0 2741 (0.315) (0.310) (0.309) (3.297) (0.293) (0.300)

86 6,706 8890) 9.017 8992 8.661 7.214 8.255

(0264) (0.350) (0355) (0.354) (0.341) (0.284) (0.325)

87 8.179 8255 7 849 7.899 7.290 6.934 7.722

(0.322) (0.325) i (0 309) (0.311) (0.287) (0273) (0.304)
I I

88 8001 8.001 7 772 8.153 7.188 6.934 7.672
t0.315, (0315) (0306) %0.321) (0283) (0.273) (0.302)

89 7.341 7 976 8.077 8.179 8.052 7.417 7.849

(0289) i (0.314) (0318) (0.322) (0.317) (0.292) (0309)

90 8.560 8.865 9.041 8.966 7 569 7 188 8.357
W.0.337) (0.349) (0 356) (0.353) (0.298) (0.283) (0.329)

91 8.560 9.068 8.941 7.899 8.433 8.204 8.509
(0.337) (0.357) (0.352). (0.311) (0.332) (0.323) (0.335)

Notes

1 Avurrtr , writrzi.on. I )r xH: -,' 7 899 mm (0.311 in

2 Stdnd.dld difvdt or' 0 737 mm (0.029 in )

7 417 mm (0.292 in.) 75%

3 Probabilay tii (.t lq grea tr than 6 960 mm (0.274 in.) 90%

6.680 mm (0.263 in.) 95%
6.200 mm (0.244 in.) 99%

4 Probabliiitv ut Cutting tetwieen

7.061 mm (0.278 in ) 8.738 mm (C 344 in.) 75%
6.680 mm (0 263:n i) 9 119 mm (0 359 in ) 90%and -s
6.452 mm (0.254 in) 9.347 mm (n.368 in.) 95%
6.020 mm (0.237 in.) 9 779 mm (0 385 in.) 99%
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TABLE B-8. PENETRATION DEPTHS FOR 300-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

mm

Test Penetration in.) meatured at Average
(in.)mmnumber Point 1 Point 2 Point 3 Point 4 Point 5 J Point 6 penetration (;n.)

92 9.347 10 ;95 9.804 9.703 9.246 9.601 9.728
(0 368) (0.425) I (0 386) (0.382) (0 364) (0.378) (0.383)

93 10 185 9677 9 423 9.906 9.500 8.433 9.525

(0401) (0381) (0371) (0390) (0.374) (0.332) (0.375)

94 7696 7417 8026 9042 9.246 8.560 8.331
(0.303) (0 292) (0.316) '0.356) (0 364) (0.337) (0.323)

95 7.611 8865 9.703 8.611 ý5.382 7.569 8458

(0.302) (0.34S) (0382) (0.339) (0.330) (0.298) (0.333)

96 8 306 8 255 I 8.788 8.560 8.306 8.992 8.534
(0 327) (0 325) i (0.346) (0.337) (0327) (0.354) (0.336)

97 !7.620 8.611 8,255 8661 8.306 7.569 8179
3 '0 300) 'G.339) (0.325) (0.341) (0.327) (0.298) (0.322)

98 8738 8.179 9068 9195 8.865 7.112 8.534
(0.344) (0.322) (0.357) (0.362) (0.349) t0.280) (0.336)

99 8 230 18 484 1 8.585 8.433 9.119 7.798 8.433

(0.324) (0 334) j (0.338, (0.332) (0.359) -O.307) (0.332)

100 I 10.084 9906 i 7.754 10.236 9.754 8.407 9.703
(0.397) (0.390) (0.384) (0.403) (0384) (0.331) (0382)

101 8.458 8915 9.220 9.271 8.788 8.280 8.814
(0.333) (0.351) 1 (0.363) (0.365) (0.346) (0.326) (0.347)

102 8.280 8788 1 9017 8.814 7.087 7.239 8.204
(0.326) (0.346) (0.355) (0.347) (0.279) (3.285) (0.323)

103 8.433 9.500 9.830 8.941 8611 7.391 8.788

(0.332) i (0.374) (0.387) (0.352) (0.339) (0.291) (0.346)

104 9.119 8.966 9.093 9.195 9.500 8.128 8.992
(0.359), (0.353) [(0.358) (0.362) (0.374) (0.320) (0.354)

Notw',

1 Avi',,v* :i,",i. ,,,lt n fOt ;all •s-ts 8 788 mm (0.346 in.)

2 .tanilad d, ,aimion 0559mm (0022 in.)

9.407 mm (0.331 in.) 75%
8.077 mm (0.318 in.) 90%

7.874 mm (0.310 in ) 95%
7 493 mm (0 295 in.) 99%

4 Probahtiiy of cuttiq betweecn

8.153 mm (0 321 in.) 9 423 mm (0.371 ;n.) 75%
7.874 mm (0.310 in.) a 703 mm (0.382 in.) 90%and is
7.696 mm (0.303 in.) 9,906 mm (0.390 in.) 95%
7.366 mm (0 290 in.) 10.211 mm (0 402 in.) 99%
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TABLE B-9. PENETRATION DEPTHS FOR 400.GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration in mm measured at Averagemm
St j__ _ _ (in _ _ _ _ _

number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

105 10.643 11 557 12.141 I 11.201 11.506 7.042 11.024

(0419) 0.455) to 478) (0441) (0.453) (0.356) (0.434)

106 9246 11.862 11 024 11.684 10.490 11659 10.998
(0 364) (0 467) (0.434) (0.460) (0413) (0.459) (0 433)

107 10.871 10.947 10.998 11.811 11.811 10008 11 074
(0428) (0431) (0.433) (0 46.r1 (0.465) (0.394) (0.436)

108 10592 12.548 13.411 12.14, 13005 11.709 12.243

(0417) (0494) (0.528) (0.478) (0.512) (0.461) (0.482)

109 8.865 11 049 10236 9.576 10.2c7 1 9.652 9.957

(0.349) (0435) (0 403) (0.377) (0.405) (0.380) (0.392)

110 9.500 11 201 11 074 10.922 10.795 10.871 10.719

(0.374) (0441) (0.4361 (0.430) (0.425) (0.428) (0.422)

111 9.931 9.922 9 ,82 10.160 8.585 10.160 9.804
(0391) (0.393) (0393) (0.400) (0.338) (0400) (0.386}

112 9.982 10820 10312 9.576 10.338 11.582 10.439

(0393) (0.426) (0.406) (0.377) (0.407) (0.456) (0.411)

113 9.830 10.820 10.033 9.931 10.287 9.627 10.084
(0.387) (0426) (0395) (0391) (0.405) (0.379) (0.397)

114 9.957 10.566 11 760 11.227 11.409 11.557 11.074
(0392) (0.416) (0.463) (0.442) (0.449) (0.455) (0.436)

115 10135 10.262 10.592 9.347 10.871 7950 9.855

(0.399) (0404) (0.417) (0.368) (0428) (0.313) (0.388)

116 10.160 10.592 10.770 10490 10.541 6.858 9.906
(0.400) (0.417) (0.424) (0.413) (0415) (0.270) (0.390)

117 9.1:7 9754 9.931 10.439 10.135 5.740 9.195

(0.359) (0.384) (0.391) (0.411) (0.399) (0.226) (0.362)

Notes
1 Ave ait ;,ene.z atiun tlr all tests 10 490 mm (0.413 in.)

2 Stdnddl deviation 0,813 mm (0 032 in.)

9.957 mm (0.392 in.) 75%
9.449 mm (0.372 in.) 90%

3 Prnoabihty of cutting greate;r than 9.449 mm (0.360 in.) s 9%
9.144 mm (0.360 in.) 95%

8.611 mm (0.339 in.) 99%

4 Probabdlity of cutting between

9.550 mm (0.376 on.) 11 430 mm (0.450 in.) 75%
9.144 mm (0.360 in.) 11 836 mm (0.466 in) 90%

and is
8.915 mm (0.351 in.) 12 065 mm (0.475 in.) 95%

8.407 mm (0.331 in ) 12.573 mm (0.495 in,) 99%
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TABLE B-10. PENETPATION DEPTHS FOR 500-GRAIN-PER-FOOT FLEXiBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration in mm measured at Average

number Pnt(in.) pntration mm
Point 1 Point 2 Point 3 Point 4 Poin. 5 Point 6 pnet (in)

118 10846 11.303 11 582 11.633 '0 414 10.719 11.074

(0.427) (0.445) (0.456) (0.458) (0410) (0422) (0.436)

119 10.744 11.176 11.760 12.364 10.744 8.255 10.846

(0.423) (0440) (0463) (0.486) (0423) (0.325) (0.427)

120 11.176 11 125 11.024 12.294 12.040 12.446 11.684

(0.440) (0.438) (0.434) (0.484) i0.4ý4) (0.490) (0460)

121 9.830 11.354 11.557 10.668 11455 9.550 10.744

(0.387) (0.447) (0455) (0.420) (0.451) (0.376) (0.423)

122 10.846 11.481 11 938 11.862 11 430 9.677 11.201

(0427) (0.452) 10.470) 10.467) (0.450) (0.381) (0.441)

123 9.754 11.227 10.7'19 11.125 12.446 11.557 11.151

(0.3q41) (0.442) (0.422) (0.438) (0.490) (0455) (0.439)

124 11.379 10795 10.998 11.201 11.176 7.595 10.516

(0.448) (0425)I (0.433) (0.441) (0.440) (0.299) (0.414)

125 10.643 11.049 10.973 10.770 10.795 9.957 10.693

(0.419) (0.435) (0.432) (0.424) (0.425) (0.392) (0.421)

126 9.474 10.287 10.185 10.262 10.592 11.151 10.338

(0.373) (0405) (0.401) (0.404) (0417) (0439) (0.407)

127 9.855 10262 10.592 10.668 10 6.401 9.804

(0.388) (0.404) (0.417) (0.420) (0 (0.252) (0.386)

128 10.033 9.576 9.881 10.770 11.303 10.033 10.262
10.395) (03,77) (0.389) (0.424) (3445) (0.395) (0.404)

129 9.754 10.033 10.135 10.008 9.576 6.274 9.296

(0.384) (0395) (0.399) (0.394) (0 377) (0.247) (0.366)

130 10.109 10.668 10.058 12.700 10.668 10.414 10.770
(0.398) (0.420) (0.396) (0.500) (0.420) (0.410) (0.424)

Notes

1. Aveiaqe pimtnetration for all tests 10.643 mm (0.419 in

2 Standard dpviata,.o 0.635 mm (0 025 in.)

10.211 mm (0.402 in.) 75%
9.830 mm (0.387 in.) 90%

3 Probabiity of cutting greater than 9.801 mm (0.387 n.) Is 9%
9.601 mm (0.378 in.) 950/
9.169 mm (0.361 in.) 99%

4 Probability of cutting between

9 906 mm (0.390 in.) 11.379 mm (0.448 in.) 75%

9.601 mm (0.378 in.) 11 684 mm (0.460 in.) 90%and is
9.398 mm (0.370 in : 11.887 mm (0.468 in.) 95%
9.017 mm (0.355 in.) 12 268 mm (0.483 in.) 99%
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TABLE B-11. PENETRATION DEPTHS FOR 600-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON ALUMINUM WITNESS PLATES

mm

Test Penetration in measured at: Averaga
number Pcint 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

131 11049 12.573 12.395 12.649 13.157 12979 12.471

(0435) (0.495) (0488) (0.498) (0.518) (0511) (0.491)

132 9.576 10.566 10.283 10.643 11.557 10.058 10.439

(0377) (0416) (0.405) (0.419) (0.455) (0.396) (0.411)

i33 10.922 11.836 10973 11.405 9246 10.566 10.820

(0.430) (0.466) (0.432) (0.449) (0.364) (0.416) (0.426)

134 10,414 12395 12.725 13.284 13.360 9.500 11.938

(0.410) (0.488) (0.501) (0.523) (0.526) (0.374) (0.470)

135 12.344 13.284 12.954 12.268 12.090 9.195 12.014

(0486) (0.523) (0.510) (0.483) (0.476) (0.362) (0.473)

136 12,802 13.462 13.437 13.284 13.487 11.532 13.005

(0.504) (0.530) (0.b29) (0.523) (0531) (0.454) (0.512)

137 10,490 10 144 10.922 10490 10.770 10414 10.643

(0.413) (0.423) (0430) (0413) (0.424) (0.410) (0.419)

138 8.763 12.167 12675 12.954 12.014 9550 11.354

(0.345) (0.479) (0 499) (0.510) (0.473) (0.376) (0.447)

139 12.192 12903 12.522 14 173 11.608 9.957 10.610

(0.480) (0.508) (0493) (0.558) (0.457) (0.392) (0.481)

140 13.157 13 259 13665 12.878 12.675 7.798 12.243

(0.518) (0.522) (0.538) (0.507) (0.499) (0307) (0.482)

141 10.033 8.560 10.922 10.846 10.236 9.144 9,957

(0.395) (0 337) (0430) (0.427) (0.403) (0 360) (0.392)

142 10.236 11.989 13.005 12.370 13.183 10.262 11.836

(0.403) (0.472) (0.512) (0.487) (0.519) (0.404) (0.466)

143 11.328 12.319 12.598 12.319 12.649 10.008 11.862

(0.446) (0.485) (0.496) (0.485) (0.498) (0.394) (0.467)

Notes

1, Averaq•; penetiation for all tests 11 608 mm (0.457 in.)

2 StdndArd deviation 0 889 mm (0.035 in.)

11.024 mm (0.434 in.) 75%
10.490 mm (0.412 in.) is 90%

Probability of cutting greater than 10.135 mm (0.399 .,.) 95%

9.550 mm (0.376 in.) 99%

4 Probability of cutting between

10.592 mm (0.417 in.) 12.624 mm (0.497 in.) 75%

10.160 mm (0.400 in.) 13.056 mm (0.514 on.) 90%
and Is

9.881 mm (0.389 in.) 13.335 mm (0.525 in.) 95%
9.322 mm (0.367 in.) 13.894 mm (0 547 in.) 99%
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TABLE B.12. PENETRATION DEPTHS FOR 20-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON STEEL WITNESS PLATES

Test Penetration in mm measured at: Average
Test(in.) mm

number Point 1 Point 2 Point 3 Point 4 Point 5 J Po.nt 6 penetration (in.)

144 1 194 1 270 1.372 1.499 1 473 1.219 1.346

(0.047) (0.050) (0.054) (0.059) (0.058) (0.048) (0.053)

145 1.143 1 245 1.016 1041 1.016 1.118 1.092
(0045) (0.049) (0040) (0.041) (0.040) (0.044) (0.043)

146 0.991 1.295 1 194 1.346 1.219 1.168 1.194

(0.039) (0051) (0.047) (0.053) (0.048) (0.046) (0.047)

147 1.219 0.940 1.473 1.270 1.219 1 143 1.219
(0048) (0.037) (0.058) (0.050) (0.048) (0045) (0.048)

148 1.270 0.991 1.067 1.194 1 295 1.245 1.168

(0.050) (0039) (0.042) (0.047) (0.051) (0.049) (0.046)

149 1 016 0914 0.940 0.914 0.940 0.965 0.940

(0.040) (0.036) (0.037) (0.036) (0.037) (0.038) (0.037)

1 0 1 118 1.219 1.143 1.219 1.016 1.397 1.194

(0.044) (0 048) (0 045) (0 048) (0.040) (0.055) (0.047)

151 1.092 1.219 1.092 1.118 1.041 1.092 1.118

(0043) (0.048) (0.043) (0.044) (0.041) (0.043) (0.044)

152 0889 1.194 1 118 0914 1.067 1.245 1.067
(0.035) (0.047) (0.044) :0 036) (0.042) (0.049) (0.042)

153 1 422 1.092 1.093 1.194 143 1.270 1.194

(0.056) . (0.043) (0.043) (0.047) (0.045) (0.050) (0.047)

154 0.965 1.093 1.194 1.118 1.067 0.965 1.067

(0.038) (0.C43) (0047) (0044) (0.042) (0.038) (0.042)

155 1.143 1.168 1.G167 1.016 1.245 1.067 1.118
(0.045) (0.046) (0.042) (0.040) (0.049) (0.042) (0.044)

156 1.118 1 143 1.118 0.813 1.093 1.143 1.067
(0.044) (0.045) (0.044) (0.032) (0,043) (0.045) (0.042)

Notes
1 Averaq., penietiatiOi• for all tests 1 143 mm (0.045 in)

2 Standard deviation 0.102 mm (0.004 in.)

1 067 mm (0.042 in.) 75%
1.016 mm (0.040 in.) 90%

3 Probability of cuttinq greater than i0t6 mm (0.040 in) Is 90%
0.965 mm (0.038 in ) 95%
0.914 mm (0 036 in.) 99%

4 Probability of cutting between

1.016 mm (0.040 in.) 1 270 mm (0.050 on.) 75%
0.965 mm (0.038 in.) 1 321 mm (0.052 in.) 90%

and is0..o40 mm (0.037 in.) 1.346 mm (0.053 in.) 95%

0.864 mm (0.034 ini.) 1.397 mm (0.055 in.) 99%
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TABLE B-13. PENETRATION DEPTHS FOR 30-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON STEEL WITNESS PLATES

Test Penetratton in mmmeasured at Average
nubr(in.) pntainmm
Point 1 Po~nt 2 J Point 3 Point 4 Point 5 i Point 6 peet (ion.()

157 1 727 2.547 1 702 1.626 1 727 1.651 1.727
(0.068) (0.074) (0.067) 10.064) (0.068) j (0.065) (0.068)

158 1.422 1.524 1 524 1.422 1.*. 1.575 1.499
(0.056) (0.060) (0060) (0.0561 (0.062) (0.062) (0.059)

159 1 702 1.829 1.778 2.083 1.524 1.524 1.753
(0.067) (0 072p (0.070) (0.082) (0.060) (0.060) (0.069)

160 1.702 1.651 1.651 1.397 1.778 1.600 1.626
(n 067) (0.065) (0.065) (0.055) (0.070) (0.063) (0.064)

161 1.295 1.524 1.422 1.448 1.727 1.676 1.524
(0.051) (0.060) (0056) (0.057) (0.068) (0.066) . (0.060)

162 1.397 2.007 1.651 1.194 1.956 1600 1.626
(0.055) (0 079) tO 065) 10.047) (0.077) (0.063) (0.064)

163 1.600 1.194 1.727 1.829 1.550 1.524 1.575
(0063) 110.07 (0.068) (0.072) (0.061) (0.060) (0062)

164 1.702 1.753 1 778 1.676 1.626 1.499 1.676
(0.067) (0.069) (0.070) (0.066) I (0 0641 (0.059) (0.066)

165 1.702 1.803 1.778 1.905 1.753 1.550 1.753
(0.067) (0.071) (0070) (0.075) (0.069) (0.061) (0.069)

166 1.651 7.473 1.778 1626 1.550 1.499 1.600
(0.065) (0.058~) (0070) (0.064) (0.061) (0.059) (0.063)

167 1.346 1.448 1 676 1.321 11.295 1.575 1.448
(0.053) 110.057) (0.066) (0.052) (0.J511) (0.062) (0.057)

168 1.550 I 1.803 1.753 1.702) 1.524 1.422 1.626
(0.061) (0.071) (0069) (0.067) (0.060) (0.056) (0.064)

169 I1.676 1.575 I 1.473 1.727 1.524 1.803 1.626J (0.066) (0.062) (0.058) (0.068) (0.060) (0.071) (0.064)

Notes
1. Ave'aqii. penetrdsion for all tests 1.626 mm (0 064 in.!

2. Standard deviatiun. 0. 102 mm (0.004 in)

1.549 mm (0 061 in.) 75%

3. Probability of cutting greater than 1.500 mm (0.059 in.) is 90%
1 448 mm (0.057 in.) 95%
1.397 mm (0.055 in.) 99%

4 Probability of cutting between

1.499 mm (0.059 in.) 1.753 mm (0.069 in.) 75%
1 448 mm (0.057 in.) 1.803 mm (0.071 in ) 90%
1.422 mm (0.056 on.) ad 1.829 mm (0.072 in.) 95 %
1 372 mm (0.054 in.) 1.880mm (0 074 in.) 99%
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TABLE B-14. PENETRATION DEPTHS FOR 40-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON STEEL WITNESS PLATES

Test Penetration in mm meas ured at* Average
(in.) mnumber Point 1 Point 2 Point 3 1 Point 4 J Point 5 Point 6 entrton (in)

170 2.032 1.981 1.956 1 930 2.083 1.702 1.956
(0 080) (0.078) (0.077) (0.076) (0.082) (0.067) (0.077)

171 1 321 1.854 1 880 1.803 1.930 1.930 1.778
(0052) (0.073) (0074) (0.071) (0.076) V~.076) (0.070)

172 2.108 2.032 2.286 2.083 2.515 1.981 2.159
(0 083) 10.080) (0.090) (0.082) (0.099) 10.078) (0.085)

173 1.651 2.032 2.108 1.854 2.083 1.702 1.905
(0.065) (0.080) M0.0M) (0.073) (0 082) (0.067) (0,075)

174 1.930 2.057 2.103 1.778 1 880 2.159 1.981
(0.076) (0.081) (0.083) (0.070) (0.074) (0.085) (0.078)

175 1.626 1.981 1.905 2.057 2.032 1.422 1.829
(0.064) (0.078) (0.075) (0.081) (0080) (0.056) (0.072)

176 1.956 1 778 2032 2.032 2083 2.083 2.007
(0.077) (0 070) (0.080) (0.080) (0 082) (0.082) (0.079)

177 1.930 1.829 1 981 1.854 1.753 2.235 1.930
(0.076) (0.072) j(0.078) (0.073) (0.069) (0.088) (0.076)

178 2210 1.905 1.676 1.956 1.930 1.422 1.854
(0.087) I(0.075 (0.066) (0.077) (0.076) (0.056) (0.073)

179 1.905 1.854 1 905 1.930 1.981 2.159 1.956
(0.075) (0.073) (0 075) (0.076) (0.078) (0.085) (0.077)

180 1.880 1.930 2.007 2.083 1.930 1.753 1.930
(0.074) (0.076) (0.079) (0.082) (0.076) (0.069' (0.076)

181 1.626 2.210 2.083 1.702 2.032 1.778 1.905
(0.064) (0.087) (0.082) (0.067) (0.080) (0.070) (0.075)

12 1.930 1.981 1.905 2.083 1.702 2.083 1 956I_____-(0.076) 0.078 0.075 0.082 0.067 0.082 0.077

Nbtrs
1. Avercirle penetration fo~r all tests 1.930 mm (0.076 in.)

2 Standard deviation. 0 102 mm (0.004 in )

1.854 mm (0.073 in.) 75%

3 Probability of cutting greater than 1.0 m(.7 n) is 90
1.753 mm (0.069 in.) 95%
1.727 mm (0.068 in.) 99%

4. Probability of cutting between

1.803 mm (0.071 in.) 2.057 mm (0.081 in.) 75%
1.753 mm (0.069 in.) ad2.108 mm (0.083 in.) is 90%

1.7nd is(.6 n) .3 m(.04i. 5
1.6727mm (0.068 in.) 2.134 mm (0.084 in.) 99%
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TABLE B-15. PENETRATION DEPTHS FOR 60-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON STEEL WITNESS PLATES

Test Penetration in (m measured at Average

number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

183 2 184 2.337 2489 2413 2.235 1 981 2,286

(0.085) (0.092) (0 098) (0.095) (0.088) (0.078) (0.090)

184 2210 2438 2.311 I 2438 2235 2.362 2.337
(0087) (0.096) (0.091) (0.096) (0088) (0093) (0.092)

185 2 286 2.489 2.667 2 286 2.667 2.540 2.489

(0.090) (0098) (0.105) (0.090) )0 105) (0.100) (0.098)

186 2.184 2.413 2.261 2.083 2.184 2.007 2.184

(0.086) (0.095) (0.089) (0.082) (0.0861 (0.0?q) (0.086)

187 2413 2311 2.489 2489 2.261 2.438 2.413
(0095) (0,091) (0.098) (0.098) (0.089) (0.096) (0.095)

188 2.184 2.438 2.261 2.413 2.362 2 134 2.311

(0.086) (0.096) (0089) (0095) (0093) I 0.084) (0.091)

189 2.413 2.540 2.413 2.311 2.362 2.032 2.337

(0095) (0.100) (0.C95) (0.091) (0.093) (0.080) (0.092)

190 2210 2.438 2.413 2.184 2.286 2.184 2.286

(0087) (0.096) (0 095) (0.086) (0090) (0.086) (0.090)

191 2.692 2.337 2.438 2 311 2489 2.337 2.438

S(0 106} ;0.092) 10096) (0.C91) (0.098) (0.092) (0096)

192 2 388 2388 2 184 2.210 2261 2.235 2.286
(0.094) (0 094) (0.086) (0.087) (0.089) (0088) (0.090)

193 2.515 2489 2.362 2.388 2.616 2.184 2.438

(0 099) (0.098) (0.093) (0.094) (0.103) (0.086) (0.095)

194 2.261 2.280) 2.311 2.083 2.337 2.007 2.210
(0.089) (0.090) (0.091) (0 082) (0.092) (0.079) (0.087)

195 2.032 2.108 2.057 1.854 2.261 1.956 2.057
(0080) (0.083) (0,081) (0.073) (0,089) (0.077) (0.031)

Av.',di o)•qec atic,'i for all tests 2 311 inm (0.091 in)

2 StanJardo ivilauon 0.127 mm (0.005 in)

2.235 mm (0.088 in.) 75%
2.159 mm (0.085 in.) 90%

3 Probah-Ity of Ciittinq greater than 2.159 mm (0.085 in.) 90%

2.108 mm (0.083 in.) 95%S2.007 mm (0 079 in.) 99%

4 Probablity 
of cutting between

2.159 mm (0 085 in.) 2.464 mm (0.097 in.) 75%

2.108 mm (0.083 in.) 2.E15 mm (0 099 on) 900%
2.057 mm (0.081 in.) d2.565 mm 10 101 n 95%

1.981 mm (0.078 in.) 2.642 mm (0 104 in.) 99%
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TABLE B-16. PENETPATION DEPTHS FOR 75-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED W!TH NO $TANDOFF ON STEEL WITNESS PLATES

mm

Test Penetration in (in.) measured at Averagemm
number Point 1 I Point 2 Point 3 Point 4 Point 5 Point 6 renetrvtion (in)

196 2.489 2.616 2.8.19 2.565 2.692 2 540 2.616

(0.098) (0.103) (0.111) (0.101) (0.106) (0.100) (0.103)

197 2.540 2.464 2591 2.083 2464 2388 2413
(0.1100) (0.097) W0.102) (0082) (0.097) (0.094) (0.0951

198 2.540 2.261 2.565 2.540 2.591 2.769 2.540
(0.100) (0.089) (0.101) (0.100) (0.102) (0.109) (0.100)

199 3.150 3.175 2.565 2.667 2.540 2.311 23743
(0.124) (0.125) (0.101) (0.105) (0 100) (0.091) (0.108)

200 2j'89 2.464 2.540 2.591 2.616 2.718 2.565
(0.098) (0.097) %0.100) (0.102) (0 103) (0.107) (0.101)

201 2.515 2.769 2.540 2.667 2.5F5 2.311 2.540
(0.099) (0.109) (0.100) (0.105) (V. 101) (0.091) (0.100)

202 2.540 2.743 2921 2.921 2.718 2.616 2.743
( 100) I (0.108) (0.115) (0.115) (0.107) (0.103) (0.108)

203 2.794 2.743 2.692 2.794 2667 2.769 2.743
(0 110) (0.108) (0.106) (0.110) (0.105) (0.109) (0.108)

204 2362 2.540 2,311 2.515 1.803 2.51E 2.337
(0.093) (0.100) (0.091) (0099) (0.071! (0.099) (0.092)

205 2.413 2.413 2.692 2235 2.5i5 2.413 2.438
I (0.095) (0.095) (0.106) (0.088) (0.099) (0.095) (0.096)

206 2.464 2.591 2.591 2.667 2.489 1.930 2.464
(0.097) (0.102) (0.102) (0.105) (0098) (0.076) (0.097)

207 2.591 2.565 2.667 2.540 2.286 2.159 2.464
(0.102) (0.101) (0.105) (0.100) (0.090) (0.085) (0.097)

208 2.337 2.515 2.667 2.L40 2.540 2.032 2.438
(0.092) (0.099) (0.105) (0 C) (0.100) (0.080) (0.196)

Notes

1. Ave age pe-ietiatior, for all tests 2.540mm (0.100 in.)

2 Standarm deviation' 0 127 mm (0.005 in.)

2.464 mm (0.097 in.) 75%
2.388 mm (0.094 in.) 90%

3. Probability of cutting greater than 2.337 mm (0.092 ir.) is 95%

2.235 mm (0.088 in.) 99%

4 Probability of cutting between

2.388 mm (0.094 in.) 2.692 mm (0.106 m,,, 75%
2.337 mm (0.092 in.) 2.743 mm (0.108 in.) i 90%arid is
2.286 mm (0.090 in. 2.794 mm (0.110 in.) 95%
2.210 mm (0.087 in.) 2.870 mm (0.113 in.) 99%

56



TABLE B-17. PENETRATION DEPTHS FOR 125-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON STEEL WITNESS PLATES

Test Penetration in Mm measured at Average mm
number Point 1 '.Ct 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

209 3.073 2.616 3.099 2.972 3.302 3.023 3.023
(0121) (0.103) (0 122) (0.117) (0.130) (0.1191 (0.119)

210 2.972 3.150 2.896 3.200 3.708 3.150 3.175
(0.117) (0.124) (0.114) (0.126) (0.146) (0.124) (0.125)

211 2870 2870 2.769 2.616 3.200 3.277 2.946
(0.113) (0.113) (0.109) (0.103) (0126) (0.129) (0.116)

212 3.454 3.454 3.200 3.200 3 251 3.353 3.327
(0.13( (0 136) (0.126) 10.126) (0.128) (0.132) (0.131)

213 3.68? 2.553 3.531 3 277 3.251 3.226 3.404
(0. 145) (0.134) (0.139) (0.129) (0.1281 (0.127) (0.13,)

214 3.531 3.505 3 200 3.22, 3.023 3.378 3.302
(0.139) (0.138) (0 126) ('0.27) (0 119) (0.133) (0.130)

215 3.327 3.251 3.327 3.099 3.353 3.302 3.277
(0.131) (0 128) '0.131) (0122) (0132) (0.130) (0.129)

216 2692 3.073 3.175 3.226 3.327 3.277 3.124
(0.106) (0.121) (0.125) (0.127) (0.131) (0.129) 0.123)

217 3.048 I 2845 3.353 3.200 3535 3 3.226

S(0.120) i (0.112) (0.132) (0.126) (0.138) (0.131) (0.127)

218 13.099 2997 3.0&8 2.845 3.150 3.200 3.048
(0.122) (0.1 18) (0.120) (0.112) (0.124) (0.126) (0.120)

219 3.175 j 3.302 3.378 3.150 3.251 3.277 3.251
(0.125; I (0.130) (0.133) (0.124) (0.128) (0.129) (0.128)

220 3 127 3.480 3.861 3.658 3.658 3.150 3.480
(0.123) (0.137) (0.152) (0.144) (0.144) (0.124) (0.137)

221 3.353 3.251 3.251 3.073 3.175 2.997 3.175
(0.132) (0.128) (0.128) (0.121) (0.125) (0.118) (0.125)

Notes
1 AveraK,- punc.t-1:t~is• for all t-sts 3.200 mm (0.126 in.)

2 S•anda, , leviation 0 152 mm (0 006 in.)

3.124 mm (0.123 in.) /Z;I
2.997 mm (0.118 in.) 90%3 Probatj,hit of i.u~tiiJ greiate than 2.946 mm (0.116 in.) 95%

2.845 mm (0.112 in.) 99%

4 Prowability of cutm:ng betwePn

3.023 mm (0.119 in.) 3.378 mm (0.133 on.) 75%
2.94E; mm (0.116 i ) 3.454 mm (0.136 in.) 90%
2.896 Trn m'0. 114 in.) and 3.505 mm (0.138 in.) Is95%
2.819 mm (0.111 in.) 3.581 mm (0.141 in.) 99%
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TABLE B-18. PENETRATION DEPTHS FOR 225-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON STEEL WITNESS PLATES

mm
Test Penetration in m.masured at Average

(In.) mnumber Poit 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

222 5131 5410 5613 5.131 5283 4.445 5.182
(0.202) (0.213) (0221) (0202) (0.208) (0.175) (0.204)

I I

223 4140 4699 4 547 J 4.648 4 166 3.734 4.318
(0 163) (0 185) (0 179) (0.183) (0 164) (0.147) (0,170)

224 4.445 4.953 4 953 4 902 4.877 3.912 4.674
(0.175) (0 195; (0 195) (0.193) (0.192) (0.154) (0.184)

225 4648 4,140 4 521 4.623 4 293 3.378 4.267
(0 183) (0 163) (0 178) (0,182) (0 169) (0.133) (0.168)

226 3734 3.988 4.293 4.547 4039 4.521 4.191
(0 147) (0 157) (0 169) (0 179) (0.159) (0.178) (0.165)

227 3.378 4 496 4 953 5 055 4.851 4.623 4.572
%3 133) (0 177) (0 195) (0.199) (0.191) (0.182) (0.180)

228 4 140 4.394 4 826 4.191 4.293 3.327 4.191
(0.163) (G.173) (0 190) (0 165) (0.169) (0.131) (0.165)

229 4674 5.182 4 851 4.877 4.826 4.369 4.801
(0 184) (0.204) (0 191) (0.192) (0.190) (0.172) (0.189)

230 3.663 4.521 4.724 4 724 3937 4.216 4.293
(0 145) (0 178) (0 186) (0.186) (0.155) (0.166) (0.169)

231 4039 3.734 4.724 4.369 4 674 4.293 4.318
(0 159) (0.147) (0.186) (0.172) (0.184) (0.169) (0.170)

232 4.547 3937 4216 4394 4.394 4.191 4.293
(0 179) (0.155) (0.166) (0.173) (0 173) (0.165) (0.169)

2"I3 4.877 4 928 4.953 5.258 4 826 4.369 4.877
(0.1921 (0.194) (0.195) (0.207) (0 190) (0.172) (0.192)

234 4 089 4.699 4.699 4.699 3 962 4.801 4.496
(0.161) (0 185) (0.185) (0 185) (0 156) (0.189) (0.177)

Notes
1 Aveiari, n'.,,ion 1, .I, ,retS 4 496 rnn (0.177 in.)

2 Stand:.).d dv,dtion 0305mm (0012 n)

4 292 mm (0 169 in) 75%

4 115 mm (0.162 in.) 90%3 .-robaIihtv ,f c.utti qreater than 3.988 mm (0 157 in ) 95%

3.785 mm (0 149 in) 99%

4 Probabhty of cutting between

4.140 mm (0.163 in) 4.851 mm (0.191 in.) 75%
3.9,8 mm (0.157 n.) 5.003 mm (0 197 in.) 90%

S3mm (0.154 n.) 5.080 mm (0.200 in) 95%
mm (0.146 in.) 5.283 mm (0.208 in.) 99%
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TABLE B-19. PENETRATION DEPTHS FOR 300-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON STEEL WITNESS PLATES

Test Penetration in rmmeasured at AverageS(in) mm
number Point 1 Point 2 j Point 3 Point 4 Point 5 Point 6 penetraton (in.)

235 4.191 4 674 4 394 4.623 4.394" 4.470 4,410
(0.165) (0 184) t0 173 ) (0.182) (0.173) (0.176) (0.176)

236 4 775 5 334 5 690 5 385 5 105 4.953 5.207

(0188) 0 210) (0 2241 (0212) (0201) (0.195) (0.205)

237 5.080 5 C29 5 131 5 359 5.232 4.318 5.055
(0.200) (0 198) (0,202) (0.211) !0.206) (0.170) (0.199)

238 4 724 4 851 4.902 4.572 5.537 4.369 4.826
(0 186) (0 191) (0 193) (0.180) (0218) (0.172) (0.190)

239 4 572 5 283 5 029 5 309 5 359 4.877 5.080
(0 180) (0208) (0.198) (0.209) (0211) (0.192) (0200)

240 5410 5156 t 5055 5004 4953 4.928 5.080
(0 2"3', (0203) (0 199) (0.197) (0.195) (0.194) (0.200)

241 6020 5334 5.486 5309 5359 5.156 5.436
(0237) (0 210) (0 216) (0.209) (0.211) (0.203) (0.214)

242 4 724 5029 5994 5512 3207 5 182 5.283

(c 18E I (0 198) (0236) tO.217) (0.205) (0.204) (0208)

943 4 293 4 64i 4.166 4.547 4.496 4.241 4.394

(0 169) 10 183) j 0 164) (0 179) (0177) (0.167) (0.173)

244 487"- 4750 4 140 4902 4 826 4.547 4.674

(0 192, (0 187) (0 163) (0 193) (0 190) (0.179) (0.184)

245 4470 4 750 4,293 4928 5050 4.547 4750

(0 176) (0 187) (0.169) (0 194) (0 199) (0.197) (0.187)

246 3708 5.182 5461 5.182 4.470 4.039 4.674
(0.146) (0.204) (0.215) (0.204) (0 176) (0.159) (0.184)

247 4216 4.648 5.080 4.597 4.521 4.115 4.521

(0.166) (0.183) (0.200) (0.181) (0.178) (0.162) (0.178)

Note.
1 ,.. ,, '-" ',ti , i tfosr 4 87? mm (0 192 in

2 Standd-d c:,,v~ation 0.330mm (0 013 in)

4,648 mm (0.183 in ) 75%

4 445 mm (0 175 in.) 90%
3 Prbaiv of cut greater tha(0 171 in is 95%

4 115 min (0 162 i,2. 99%

4 Protaniiit,' ot cutting betweer,

4.496 mm (0 177 in.) 5 258 mm (0 207 in) 75%

4,343 mm (0 171 in.) 5 410 mm (0 213 in ) 90%andI.
4.242 mm (0 167 in) 5 512 mm (0217 in.) 95%

4,039 mm (0.159 in 5.715 mm (0 225 in.) 99%

i9



TABLE B-20. PENETRATION DEPTHS FOR 400-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH N3j T - ,Orr ON STEEL WITNESS PLATES

mmn

Test Ps-netration in , measured •i Average
u(.) mmnumber Point 1 Point 2 Po47t 3 Pollt 4 Point 5 Point 6 penetration (in.)

248 6 147 - 6655 4572 7 163 6629 5.613 6.121
10 242) (0.262) (0 IS0) (0.282) (0261) (0.221) (0.241)

249 4623 5436 5 334 4 724 4674 4.801 4.928
(0 182) (0214) (0.210) (0 186) (0 1,4) (0.189) (0.194)

250 5588 5 7q1 5664 5.207 5004 5.131 5.410

(0 220) (0,228, (0 223) (0205) (0 197) (0.202) (0.213'

251 4 978 5080 5664 4.902 4 902 4.851 5.055
(0 196) (0.200) (0.223) (0 193) (0 193) (0.191) (0.199)

252 4496 5,791 5 156 5969 5664 5.080 5.359
(0 177) (0228) (0 203) (0 235) (0 223) (0.200) (0.211)

253 4 394 4 496 4 547 5.029 4 750 4.445 4.623
(0 173) (0 177) (0 179) t0 198) (0 187) (0.175) (0.182)

254 4 420 4 953 1 4 902 5.055 4.572 4.775 4.775

(0 174) (0 195) (0 193) (0 199) (0 180) (0.188) (0.188)

255 5867 6 172 6071 5867 5588 5.537 5.842
(0 231) 1 (0243) (0.239) (0231) (0.220) (0.218) (0.230)

256 5 410 4902 ( 5791 4674 5664 5.080 5.258
(0 213) (0 193) (0228) (0.184) (0223) (0.200) (0.207)

257 4420 5969 5639 5 182 4877 4.547 5.105

(0 174) (0.235) (0222) (0.204) (0 192) (0.179) 10.201)

258 5512 6.451 6325 6020 5410 5.283 5.842
(0 217) (0 254) (0.249) (0237) (0213) (0.208) (0.230)

259 5436 4.750 5 918 4.394 5080 4.826 5.080

(02141 (0 187) (0233) (0 173) (0200) (0.190) (0.200)

260 5.563 5.918 5 105 5.715 5944 5.664 ri.664

(0.219) (0.233) (0.20;) (0.225) (0.234) (0.223) (0.223)

Notes
I. Averdq.e tii'.tr.Iiion o all .ts 5 309 --in (0.209 in )

2 Standd,d( dvwaxion 0457mm (0018 in.)

5.004 mm (0.197 in.) 75%

4 724 mm (0.186 in.) 90%

4.547 mm (0.179 in )I 95%
4 242 mrm (0 17 an) 99%

4 Probal)ihty of cuttinq between

4.775 mm (0 188 mn ) 5 842 mm (0.230 in) 75%

4.547 mm (0 179 in a 6 071 mm (0.239 in.) 90%and is
4 420 mm (0 174 in ) 6.198 mm (0.244 in.) 95%

4.140 mm (0 163 in.) 6 477 mm (0 255 in) 99%
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TABLE B-21. PENETRATION DEPTHS FOR 500GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH NO STANDOFF ON STEEL WITNESS PLATES

mm

Test Penetation mm measured at AverageIn in.) mm
number Point 1 Point 2 Point 3 Foint 4 Point 5 Point 6 penetration (in)

261 6985 7 721 7 798 8.128 7925 7.696 7.721
(0.275) (0.304) (0 307) (0.320) (0.312) (0.303) (0.304)

262 5.639 5.918 6 172 6020 7.823 7.696 6.553
(0 222) (0 233) (0 243) (0 237) (0.308) (0303) (0.258)

263 6.655 6 781 6.960 6,375 6 883 7.264 6.833
(0.262) (0267) (0.274) (0.251) (0.271) (0.286) (0.269)

264 5.842 6426 6 629 6.096 5 893 6.781 6.274
i0.230) (0 253) (0.261) (0.240) (0.232) (0.267) (0.247)

265 6.807 7061 7.264 7.264 7 772 7.1b3 7.214
(0.258) (0,278) (0.286) (0.286) (0.306) (0.282) (0.284)

266 6.604 7.264 7.899 8.103 7.290 8 103 7.544
(0.260) (0286) (0.311) (0.319) (0287) (0.319) (0.297)

267 5817 5486 5.182 6.020 6.045 4.928 5.588
(0.229) (0216)I (0.204) (0.237, (0.238) (0 194) (0.220)

268 5.563 5.410 5.436 5 690 6.817 6.731 5.766

(0.219) (0213) (0.214) (0.224) (0.229) (0.265) (0.227)

269 5.840 1 5.563 6 096 6.147 6.502 5.232 5.893
(0230) (0.219) '0.240) (0242) (0256) (0.206) (0.232)

270 5.537 6071 5.817 6.172 5.639 5.944 5.867
(0 218) (0 239) (0.229) (0.243) (0.222) (0.234) (0.231)

271 6477 6325 5.385 6 147 5.893 5.283 5.918

(0.255) (0.249) (0212) (0242) (0.232) (0 208i (0.233)

272 5.791 5483 5.994 5.588 5.461 6020 5.715
(0.228) (0216) (0.236) (0.220) (0.215) (0.237) (0.225)

273 6680 7.112 7.214 7.239 7 ?98 6.706 7.137
(0.263) (0280) (0.284) (0.285) (0.307) (0.264) (0.281)

Notes

1 Averafie penetration for all tests 6 477 mm (0,255 in.)

2 Siandard deviation 0.762 mm (0 030 in.)

5.969 mm (0.235 in.) 75%
5.512 mm (0 217 in.) 90%

3 Probability of cutting greater than is
5.232 mm (0.206 in.) 95%

4.699 mm (0.185 in.) 99%

4. Probability of cutting between

5.613 mm (0.221 in.) 7.366 mm (0.290 in.) 75%
5.232 mni (0.206 n.) 7.722 mm (0.304 in.) 90%

and Is
5.004 mm (0 197 in.) 7.976 mm (0.314 in., 95%

4.521 mm (0.178 in.) 8 433 mm (0 332 in.) 99%
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TABLE B-22. PENETRATION DEPTHS FOR 600-GRAIN PEW-FOOT FLEXIBLE LINEAR SHAPED

CHARGES USED WITH NO STANDOFF ON STEFt WITNESS PLATES

Test lenain rin'n easurda t Average

n"m:r Point I Po,,- 2 Po,,t 3 I Point 4 Point 5 Point 6 penetration (in.)

214 6020 M 10 6011 4 724 6 35( 4039 5.486
M 23 1) 1 (0 226) "1 2.'(F 0 186) (0 250) (0 159) (0.216)

21t '.6i /10' i21/21 5397.061I i

0 298) (0 2 18) to 29 1) I 0 280) (0304) (0 211) (0.278)

276 6 3 /1) 62.18 6426 1 188 5359 4978 6.096
f) 2)I'l C, 24- c0 2Ito (0283) )0 211) (0 196) (0.240)

277 61)19 /696 /(08/ 7.010 7 4,1- 7036 7.137
(M 259) (0 3031 (01219) (0 276) (0 292) (0.277) (0.281)

278 6 177 6629 66801 6.680 5512 6 198 6.375

)0 255) (0 261) 10 '?63T (0 2631 (0217) (0244) (0.251f

279 5410 '4891 t 6096 4978 6 172 5.512 5.512

(02131 tO ' M Y40) (0 106) (0243) (0217) (0.217)

280 /264 /0 2"1 j 14/ 8 001 8153 6426 7.569

(0 2861 0 308) (0 3025) 10 315) (0 321) (0253) (0.298)

281 60.96. 5 0 5 j 6833 / 08/ 5 1b6 6.045 6.045
(0 z40) i (0 10)9; (0 269) (0.2 19) (0203) (0 238) (0.238)

282 / 13 1.341 1 ';29 680 7 5995 7.036 7.315

t, 2,11 3 2R9) tM 312) i (0 268) 10 299) (0.277) (0.288)

2b3 6 426 6 9Ili /081 1 6.604 6 553 6.452 6.629
lu 253 2) f-.99 ý0 2/9) 10260) (0258) (0 254) (0.261)

284 6 Y8 7 29o 7239 7 13/ 7 137 6.731 7.061
(0. 27W0 (0 -, 7' (0 285) (0281) (0281) (0265) (0.278)

28-5 6 502 6 756 6 934 6858 6.934 6.985 6.833

(0 256) (0266) (0 273) (0 2/0) (0.273) (0.275) (0.269)

286 | 6 579 6.858 7 468 7.366 7.595 7.366 7.214
.259) (02720) (0294) u 290) (0_299) (0.290) (0.284)

No-,~

S" , . .... , ,i r. 't t•V..,I " 6.6;5 -,"n (U 262 in.)

2 . i | V i'.•it 0686 mFi- (0 02 / Iit p

6 198 nint (0.244 it.) 75%

5 791 mm (0 228 |n.) 90%
P. 5 512 m (0 217 in ) 95191
5.055 imn (0 199 in 1 991%

5867 .trn (0 231 in 7 442 mto (0 293 ,it 755,

5 791 n.m (0 2-08 it 7,/772 vint (0 306 ,, ) 90%

5512 ;in (0 21/ I n n 8 001 mm ýO 315 f , 95's

5 055 mni (0 199 in 8 407 inni (W 331 in : 99/
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TABLE B-23. PENETRATION DEPTHS FOR 20-GRAIN PER-FOOT FLEXIr3LE LINEAR SHAPED
CHARGES USED WITH A 1.321.MM (0.052-iN.) STANDOFF ON ALUMINJUM WITNESS PLATES

mn

"l t tPenetr:)tion in mn measurs.d at Averagemm

numler Point 1 Po.re 2 Pont 3 Point 4 P~nir 5 Point 6 Penet;ation (in.)

281 2 159 2515 2413 22313 2 413 2.261 2.337
(0 085) (0 099) (0 095? (0 0881 (0 095) (0 089) (0.092)

288 2438 2 159 2 464 2362 2 286 2 337 2.337
(0 096i (0085) (0091) (0093) (0090) (0092) (0.092)

289 1 5.9 1 854 1 702 7)7 1 118 1 778 1.727
(0061) 10 073) (0 067) '0 068) '0 070) (0 0701 (0.068)

290 1981 2,286 2 210 1880 2 007 2438 2.134
t0 078) (0090) (0 087) (0 074) (0 079) (0.096) (0.084)

291 1651 1 676 1 575 1473 1 549 1854 1.626
(0 065) (0066) (0 062) (0 0F:f) (0061) '0 07"s) [0-011.141

292 1 727 2057 2 108 1981 2 108 2.464 2.083
(0068) (0.081) (0 0831 (0078) (0083) (0097) (0.082)

293 2489 2082 2 134 1956 '930 1981 2.108
(0098) (0082) (0034) (00/7) (0076) (0078) (0.083)

294 1 829 1 721 1 1753 1702 16/5 1 727 1.727
(0072) (0 068) I (0069) (0067) (0062) (0068) (0.068)

295 2 159 1803 1 524 1499 1600 2184 1.803
(0085) 00(11) (0 060) (0 059) (0063) (0086) (0.071)

296 I 854 1 829 1 803 803 1930 1956 1.854
M(0073) (0012) (0 011) (0 071) (0076) (0077) (0.073)

297 1 880 1.422 092 0067 1 422 2032 1.499
(0074) (0 0(56) 09 (0 42) (0 056) (0.080) (0.059)

298 1 270 1.270 1 803 1.753 1 575 1.880 1.600
(0050) (0050) (0.071, (0 069) (0062) (0.074) (0.063)

299 1 118 1.778 1.753 1.829 1 854 1.626 1.651
(0 044) (0 070) (0 069) (0.072) (0.073) (0.064) (0.015)

Nne
I Avf,-fqýq. un ;,,? all test• 1 880 ir,i (0 074 in 1

2 Standwd dr,v,,'d ,• 0 279 min ( 011 in ;

1 702 imn (0 067 ,n 1 75,
1.524 mm (0 060 in 1 90%

3 Pioobatihty of r,-tg gqo .eastir ht an 1 422 mm (0 056 in 9 .5%

1.219 mm (0 048 int 99%

4 Pi olidi),h(y 01 Cu ~t~ry br•l~tP' Wi--

1 549 mm (0 061, 1 2 210 mm (0 087 in) 75%
1 422 -mm (0 056 in ) 2 337 mm (0 092 in) 90%

34C , .... 2 053 - 7i _:1 11,1.1i I'-' I ub A,

.168 mm (0 (146 in 2.591 mm (0 102 in 99%
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TABLE B-24. PENETRATION DEPTHS FOR 30-GRAIN-PER FOOT FLEXIBLE LINEAR SHAPED

CHARGES USED WITH A 1.321-MM (0.052-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

Test P.netratior. in nm measured at Average
I(in)m

flumber Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

300 2946 3.327 3 759 3.251 3 302 3 150 3.302
(0 11W6 (0 131) (0 1.18? (0 128) (0 130) 1 0124) (0.130)

301 3 108 3 ,24 3 302 3 353 3 318 2.845 3.378

(0 1461 (0 147) (6 130) (0 132) (0 133) (0.112) (0.133)

302 3 251 3 988 3 454 3.658 2 692 2.794 3.302

(0 128) (0 I1), 7 1 0 136) (0 144) (0 106) (0.110) (0.130)

303 3601 3 /08 3 531 3.429 3810 3.988 3.683

(0 142) (0 146) (0 139) (0 135) (0 150) (0 157) (0.145,

304 3 1/5 3556 3505 3.454 3912 3200 3.480

(0 125) (0 140) (0 138) (0.136) (( 154) (0 126) (0 137)

305 4 216 3 886 3937 3 734 3.835 3.632 3.886
(0 166) (0 153) (0 155) (0.147) (0 151) (0.143) (0.153)

306 2819 2896 3.073 3226 3 ii5 3099 3.048
(0111) '0 114) (0 121) (0 127) (0 125) (0 122) (0.120)

307 33/8 3581 -1023 3404 3581 2.946 3.327
(0 133) (0 141) (0119) ((' 134) (0 141) (0116) (0.131)

308 3099 3 3327 3 175 3 454 2616 3.124 3.124

(0 122) (0 131) (0 125) (0 136) (0 103) (0 123) (0.123)

309 2 945 3962 3912 3937 3 83b 3556 2.683

(0 116) (0 156) (0 154) (0.155) (0 151) (0.140) (0.145)

310 3607 3 556 3 226 3.886 3 134 3.302 3.556

(C i42) (0 140) (0 127) (0 153) (0 147) (0.130) (0.140)

311 3.023 2 845 3 200 3632 4 039 2.946 3.277
(0 119) (0 112) (0.126) (0.143) (0 159) (9 116) (0.129)

312 3.658 3.53; 2 794 3.607 3.124 3.200 3 327

(0.144) (0.139) (0.110) (0 142) (0 123) (0.126) (0.131)

I , dq, pt ,iAv-l on for 111 t,.'si 3 404 mm (0 134 in

2 Siandatw d,.v,at,o, 0 229 mm (0 009 in

3 251 mm (0 128 in ) 75%
3 124 nm (0 123 in) 90%

3 Pmohbaiihy of c..tinq qreatei than 3.025 mm (0 119 in ) is 95

2 870 mm (0.113 in.) 99%

4 Probabity oft •ittin b(etwe•,n

3 150 mm (0 124 in.) 3 658 mm 10 144 in? 75'/(,
3.023 mm (0 119 in ) 3 785 mm (0 149 in) 90%

2 946 mm (0 116 in) 3.861 mm (0 152 ii.) 95%

.";•..,,,, I 13 m 3.988 mm (0 157 in) 99%
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TABLE 0,25. PENETRATION DEPTHS FOR 40-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAP-ED
CHARGES USED WITH A 1.651-MM (0.065-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration in min measired at Average
(in.) mm

number Point I Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

313 4 115 4 039 4 293 4293 4216 4343 4216
t0 162) (0.159) (0 169) (,; 169) (0166) (0 171) (0 166)

314 3861 4318 401.' 3886 4420 4089 4.089

(0152) (0 170) (0 158) (0 153) (0 174) (0 161) (0 161)

315 3 759 4 521 426/ 4.140 4420 4420 4.267

(0.148) (0 1 18) (0 168) (0.163) (0 174) (0 174) (0 168)

316 3 658 3.632 3 988 3.277 3.302 4.369 3.708
W0.144) (0 143) (0 157) (r 129) (0 130) (0.172) (0.146)

317 3581 4039 4293 3810 3810 3.150 3.785

(J.141) (u 159) (0 169) (0,150) (0.150) (C "211 (0.149)

318 4 064 3937 3.785 3.632 3.556 4.369 3 886

(0 160) (0 155) (0 149) (0.143) (0 140) (0 172) (0.153)

319 3.251 3.886 4521 3.759 3 /85 4.216 3.912
(0 128) (0 153) (0 178) (0 148) (0 149) (0166) (0.154)

320 3556 4013 3 785 4089 4064 4242 3.962
(0 140) (0 158; (0 149) (0 161) (0 160) (0.167) (0.156)

321 3683 4 115 4 293 4013 3 708 4013 3.962
(0 145) (0 162) (0 169) (0.158) (0 146) (0 158) (0.156)

322 3 759 3 175 3.353 2 565 4 039 3378 3.378

(0 148) (0 125: (0 132) (0 101) (0.159) (0.133) (0,133)

323 3.962 3.556 3.886 4 394 3.785 3.810 3.912
(0156) (0140) (0,153) (0173) (0149) (0150) (0.154)

324 3 404 3 810 3 378 4.496 4.267 4 547 3.988
(0 134) (0 150) (0.133) (0 177) (0.168) (0.179) (0.157)

325 3.429 3.886 4.318 3.556 3.708 3.937 3.810
(0.135) (0.153) (0.170) (0.140) (0146) (0155) (0.150)

Notes
I AV,.id, 1 . }tldi+etr' iti for ,l1 IPtSIS 3 •!2 mm (0,154 in)

2 Stdniird devtioii 0.229 mm (0009 in.)

3.759 mm (0.148 in.) 75%

3.632 mm (0 143 in.) 90%
3.531 mm (0.139 in.) 95%

3 378 mm (0 133 in) 99%

4 Probal)iity of Lutting between

3 658 mm (0 144 in.) 4.166 mm (0.164 in.) 75%
3.531 mm (0 139 :n.) 4.293 mm (0.169 in.) 90%anti is
3.454mm (0 136 i ) 4 369 mm (0.172 in. 95%
3 327 mm (0 131 in.) 4 496 mm (0.177 in.) 99%
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TABLE C-26. PENETRATION DEPTHS FOR 60-GRAIN.PER-FOOT FLEXIBLE LINEAR SHAPED

CHARGES USED WITH A 2.235-MM (0.088-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

mm
Test Penetraton iin masured at Avragmm

number Point 1 Point 2 Point 3 Point 4 Poipt 5 Point 6 penetration

326 3.912 4.775 3912 5.029 4318 5.283 4547

(0.154) (0.188) (0 154) (0.198) (0.170) (0.208) (0.1791

327 4 775 3658 4 267 5004 4 293 5.715 4.623
(0 188) (0.1441 (0 168) (0.197i (0 169) (0 225) (0 182)

328 3.785 3 277 3 073 4 089 3 200 2.540 3.327

(0.149) (0.129) (0.121) (0.161) (0 126) (0.100) (0.131)

329 5,283 4216 5.004 5.105 4 242 4.191 4674

(0.208) (0 166) (0 197) 10.201) (0.167) (0 165) (0.184)

330 4.674 5.486 5 817 5.232 5.537 4 420 5.207

(0 184) (0.2161 (0.229) (0.206) (0 218) (0.174) (0.205)

331 4.394 3607 4.233 3.810 3505 4 140 3962

(0 173) (0.142) (0.169) (0.150) 10.138) (0 163) (0.156)

332 5.029 4242 4420 5.207 5410 4394 4.775

(0 198) (0.167) (0 174) (0.205) (0.213) (0.173) (0 188)

333 4.343 3 200 3 277 3.429 3 962 3.073 3 556

(0 171) (0126) (0,129) (0.135) (0.156) (0 121) (0.140)

334 5.131 4.394 5.309 ,.410 5690 5 131 5.182

(0202) (0.173) (0.209) (0.213) (0.224) (0.202) (0.204)

335 4,420 4.801 3.988 3.75E 3 785 4.394 4 191

(0.174) (0.189) (0 157) (0.148) (0149) (0.173) (0.165)

336 3.861 3.810 3 531 2.921 5.055 4.623 3.962

(0.152) (0.150) (0.139) (0115) (0.199) (0182) (0.156)

337 3480 3,429 4 191 3.277 3,226 3.581 3.531

(0.137) (0.135) (0.165) (0.129) (0 127) (0.141) (0.139)

338 4.293 4.293 4.191 3.607 4.902 5.029 4.394

(0.169) :0.169) (0.165) (0 142) (0.193) (0.198) (0.173)

Notes

1 Averaqle penittration for all tests 4.293 mni (0 169 in.)

2 Standard deviation 0.635 mm (0.025 in )

3.861 mm (0.152 in.) 75%

3.480 mm (0.137 in.) 90%3 Probability of Cu=tting greater than 3.5 m(,2 n) is 95
grae hn 3.251 mm (0.128 in.) 95%

2 819 mm (0.111 in) 99%

4 Probability of (.utting between

3 556 mm (0.140 in) 5.029 mm (0.198 in.) 75%

3 251 mm (0.128 in.) 5.334 mrn (0.210 in.) 90%anid is
3.048 mm (0.120 in ) 5.537 mm (0.218 in.) 95%

2.667 mm (0.105 in.) 5.918 mm (0,233 in.) 99%
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TABLE B-27. PENETRATION DEPTHS FOR 75-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 2.438-MM (0.096-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

mm

Test Penetration in Mi measured at Average(in.) peerto Mm
number Point I Point 2 Point 3 iPoit 4 Point 5 j Point 6 penetration .)

339 4470 5 131 4623 4.851 4 775 4343 1 4,699
(0 176) (0.202) (0 182) (0 191) (0 1P (0.171) (0185)

340 3835 4,318 3.810 1 3810 3.581 3835 3.861
(0 151) (0 1701 W0 150) (0.150) (0.141) (0.151) (0.152)

341 5 131 4.953 6 121 4.801 3.886 3.734 4775

(0.202) (0.195) (0241) (0 189! (0 153) (0.147) (0.188)

342 4 928 4 547 4.978 4.216 4 547 4.369 4.597
(0.194) (0 179) (0 196) (0 166) (0.179) (0.172) (0.181)

343 4 826 5.080 5.334 5.613 5.588 5613 5.334
(0 190) (0.200) (0210) (0221) (0.220) (0.221) (0,210)

344 5588 5461 5.232 5232 4.775 4445 5.131

(0220) (0.215) (0206) (0.206) (0.188) (0.175) (0.202)

345 4.039 5 131 5,309 5.410 4470 5055 4.902

1 (0.159) (0.202) (0209) (0 213) (0 170 (0 199) (0.193)

346 5 080 6.223 4 724 5.486 5.537 5.639 5.461

(0 200) ) (0245) (0.186) (0.216) (0.218) (0222) (0.215)

347 4978 5.207 4.953 5080 5.156 5410 5.131
(0 196) (0.205) (0 195) (0 200) (0.203) (0.213) (0.202)

348 3912 3607 3,327 3.454 3.327 3835 3.581
(0154) (U 142) (0 131) (0.136) (0 131) (0.151) (0.141)

349 4 775 4 547 4 674 4978 4.801 5.055 4.801
(0 188) (0.179) (0.184) (0 196) (0.189) (0.199) (0.189)

350 5.461 5.283 5.817 5.486 5.588 6.222 5.639

(0.215) (0.2C8) (0.229) (0.216) (0.2201 (0.245) (0.222)

351 4.572 5.055 4.775 4.851 4.801 4.470 4.750

(0.180) (0.199) (0.188) (0.191) (0.189) (0 176) (0.187)

Notes
1 Averaq!e penetration for a•t tosts 4 826 mm (0 190 in.)

2 Standard deviation 0.584 mm (0.023 in.)

4.445 mm (0.175 in.) 75%

4.089 mm (0.161 in.) 90%
3. Probablity ot cutting greater than 3.861 mm (0.152 in.) is 95%

3.480 mm (0.137 in.) 99%

4 Probability of cutting between

4.166 mm (0.164 in.) 5.486 mm (0.216 in.) 75%
3 861 mm (0.152 in.) 5.791 mm (0.228 in.) 90%and - s
3 663 mm (0.145 in ) 5.969 mm (0.235 in.) 95%
3.327 mm (0.131 in.) 6.325 mm (0 249 in) 99%
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TABLE B-28. PENETRATION DEPTHS F( -" 125-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 1.981-MM (0.07d-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration i mm measured at Average

number Point 1 Point 2 Point 3 Point 4 Point b Point 6 pene',ratiio" (in)

352 5.004 4 166 3.835 5004 3658 4166 4318
1 (0 197) (0 164) (0.151) (0 197) (0 144, (0.164) (0 170)

353 4826 4293 4674 5.004 4 115 4.750 4.623
(0 191? (0 169) (0 184. (0.197) (0.162) (0.1871 (0 1.92)

354 5283 6 375 6.833 6.706 6.198 6.09G 6.248

(0 208) (0 251) (0 269) (0.264) (0244) (0 240) (0 246(

355 3.708 5055 4.978 5.105 4.674 4.191 4623
(0.1461 (0 199; (0.196) (0.201) (0 184) (0.165) (0.182)

356 7645 6579 6.528 6426 6375 4801 6.426
(0301) (0 259) 10257) (0.253) (0.251) (0 1981 (0253)

357 7417 6.985 6.782 6.756 6629 5.46 R1 G 680

1 ,() 292) (0.275) (0.267) ,0.266) (0.2611 (0.215) (0.263)

358 7.239 8.026 8.052 7.823 7 442 7.823 7.747
(0,285) (0.316) (0.317) (0.308) (0.293) (0.308) 10.305)

359 4 089 6,934 6 960 5.664 6 198 6 553 6.071

(0.161) (0.273) (0.274) (0.223) (0.244) (0 258) (0 239)

360 6452 7010 4.978 6.909 7 137 7.976 6.756

(0.254) (0.276) (0 196) (0.272) (0 281) (0.314 i0 266)

361 4 623 4.242 4 547 4.953 4 902 5.283 4.750
(0.182) (0 167) 10 179) (0.195) (0 193) (0.208) I (0.187)

362 6.172 6.096 6 833 5.969 5690 5461 6,045

(0 243) (0.240) (0.269) (0.235) (0 224) (0215) (0.238)

363 6 325 5.613 5.639 6.350 5 969 6.934 6 147
(0249) (0.221) (0.222) (0.250) (0235) (0.273) (0 242)

364 5664 6.u96 5.842 5.715 5944 5690 5.817

(0..23) (0.240) (0.230) (0.225) (0.234) (0.224) (0.229)

Notes

1 Averayj, penetration for .ill tests 5.867 mm (0.231 in.)

2 Stanoard deviation 1 016 mm (0 040 m )

5 182 mm (0.204 in.) 75%
4.572 mm (0.180 in ) 90%

3 Probabihty of cutting greater than 4.192 mm (0.165 in) 90%
4.191 mmin (0.165 in.) 951Y

3.505 mm (0.138 ;n.) 99%

4 Probability of ctting between

4.699 mm (0.185 in.) 7.036 mm (0.277 in.) 75%
4 191 mm (0.165 in.) 7 544 r"m (0.297 in.) 90%and i
3.886m Im (0 153 i1,.) 7 849 mm (0 309 in ) 95%
3 277 mm (0.129 in 8.458 mm (0.333 in.) 99%
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TABLE B-29. PENETRATION DEPTHS FOR 225-GRAIN-PER-FOOT FLEXIBLIE LINEAR SHAPED
CHARGES USED WITH A 3.607-MM (0.142-IN,) STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration in mm measured at* Average
number Point 1 Point 2 Point 3 I Point 4 Point 5 Point 6 penetration (in.)

365 7.899 6.934 7.874 8.128 8890 6 375 7.696
(0.311) (0.273) (0.310) (0.320) (0.350) '0 251) (0.303)

366 8280 8.890 9.728 7.518 7518 5918 7.976
(0.326) (0.350) (0.383) (0,296) (0.296) 10.233) (0.314)

367 6.375 / 163 6 528 7036 6858 5 182 6.528
(0.251) (0 282) (0.257) (0.277) (0,270) (0.204) (0.257)

368 5512 5055 6.426 6731 6452 5639 5.969
(0.217) (0.199) (0253) (0.265) (0.2541 (0.222) (0.235)

369 8.230 7 137 8.103 6553 9.347 8687 8001
(0.324) (0.281) (0319) (0.258) (0.368) (0.342) '0.315)

370 7,645 8.382 9.398 8.611 9 296 7.214 8.433
(0.301) f0.330) (0.370) (0.339) (0.366) (0.284) (0.332)

371 6,325 7.214 6.020 9.347 7 442 0.706 7.188
(0.249) (0.284) (0.237) (0.368) (0.293) (0.264) (0.283)

372 5.055 5.232 7.468 7.442 6.553 6.909 6.452
(0.199) (0.206) (0.294) (0293) (0.258) (0.272) (0.254)

373 7417 7.315 7.366 7.341 7315 7.925 7.442
(0 292) (0.288) (0.290) (0.289) (0.288) (0.312) (0.293)

374 8230 8.992 8 738 1 6,401 7.595 6.502 7.747
(0.324) (0 354) (0 344) (0.252) (0.299) ( (0.256) (0.305)

375 0 .687 8.001 7 544 6.223 6.325 8.052 7.468
(0.342) (0315) (0.297) (0.245) (0.249) (0.317) (0.294)

376 7.010 6.223 6.858 5.864 7.493 6.071 6.579
(0.276) (0.245) (0.270) (0.231) (0.295) (0.239) (0259)

377 6.655 7.417 7.925 7.417 7.620 5.232 7.036
iotes (0.262) (0.292) (0 312) (0.292) (0 300) (0.206) (0.277)

Notes

1 Averdi)e penetration for all tests 7.264 mm (0.286 in.)

2 Standard d-viation 0 7.37 mm (0.029 in.)

6.782 mm (0.267 in) 75%
6.325 mm (0.249 in.) 90%

3 Probablhty of cutting greater than 6 045 mm (0.238 in.) 95%

5.486 mm (0.216 in) 99%

4 Probability of cutting between

6.426 mm (0.253 in.) 8.103 mm (0.319 in.) 75%
6.045 mm (0.238 in ) 8.484 mm (0.334 in.) 90%and is
5.817 mm (0.229 in.) 8.712 mm (0.343 in.) 95%
5,385 mm (0.212 in.) 9.144 mm (0.360 in.) 99%
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TABLE B-30. PENETRATION DEPTHS FOR 300-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED

CHARGES USED WITH A 3.302 MM (0,130-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

Tot Penetator, imn measured at Average

number Pont I I Point 2 Point 3 Point 4 Point 5 Point 6 p~netration

378 7 442 11328 11 684 10.668 10973 7.976 10.008
0) -C3) (0446) (0460) 0.420) (0432) i (0.314) (0.394)

379 7925 10.363 9.c)82 8 763 0 355 7.239 9.017
i0 312) ;O 408) (0 393 (0 345) (0388) (0.285) (0.355)

3bo 10941, 0049 10029 10059 10617 6.960 9.982
(0 4310) C 413) (0405i (0417) (0418) (G.274) (0.393)

381 10566 9.957 9855 9754 10 135 7.645 9.652

S(0416) (0 3921 (0388) (0384) (0399) (0.301) (0.380)
II

382 9 9 01 7 9754 10.389 9 754 9 703 7.239 9.322
3 (0 355) (0 38e' (0 409) (0.384) (0 382) (0.2851 (0.367)

383 p 599 7976 8611 7798 7 722 8.992 8.280
(0 335) (0 314) t0 339) '0 3071 0 304) (0354) (0.326)

384 9931 11 227 9 119 10026 9.957 8.687 9.855
(1 391) (0 442) (0359) (0 404) (0392) (0342) (0.388)

385 9906 10592 10.516 9-982 10 109 7.645 9.804
(0390) tO 417) (0414) (0,393) (0398) (0.301) (0.386)

386 81534 0541 10414 10211 9.982 9423 9,855

(0336) 10 4151 T '0410) (0402) (0393) (0 371) (0.388)

387 9 144 8 8230 8534 9296 7 798 ) 8890 8.661

(0 360) 1 (0 324( (0336) (0366) (0 307) (0 350) (0.341)

388 8458 8.339 9 779 8 103 8255 7315 8.458

(0 333) (0.3481 (0385) (0.319) (0 325) (0.288) 10.333)

389 8.661 8.306 8636 7 72 7696 8.103 8.204
(0341) (0327) (0340) (0 306. (0.303) (0.319) (0.323)

390 9.373 9450 10 236 9 398 9.652 7 772 9.322
(0369) C0.372) (0403) (0.3 If, (0380) (0.306) (0.367)

1 Averda(, penet;,,tion f(,r aNi ti,'ts 9 271 mm (0 365 oin

2 Siandird dwt,.at,oF% 0660mm (0026 in.)

8.839 mm (0 348 in.) 75%
8 433 mm (0 332 in.) 90%

1 Proabahhty of cutting (ýateN thafl 8.179 mm (0.322 il.) Is 95%
7 747 mm (0 305 n) 99%

4 Probabuity of cutting between

8,509 mm (0,335 in.) 10,033 mm (0.395 in) 75%

8.179 mm (0 322 in a 10 363 mm (0408 in ) 90%
7 976 mm (0 314 i; 10.566 mm (0416 ;n 95%
7 569 mm (0.298 in) 10.973 mm (0.432 in 99%
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TABLE B-31. PENETRATION DEPTHS FOR 400-GRAIN-PER-FOOT FLEXIBLE LUNEAR SHAPED
CHARGES USED WITH A 3.175-MM (0.125-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration in ""n measured i.t. Average
(in.) I mm

ni..'rber Point I Point 2 Point 3 Point 4 Point 5 Point6 penetration (in.)

391 7.366 8992 8814 9.195 3.890 10.211 8.966
(0 290) (0 354) (0.347) (0 362) (0.365) (0.402) (0 353)

392 9 322 9.169 7.723 8 357 8.890 9.144 8.763
(0 367) (0.361) (0.304) (0 329) (0.350) (0 360) (0.345)

393 8966 8 712 9.754 9.576 9.296 9906 9.373
(0.353) (0 343) (0.384) (0.377) (0.366) (0.'190) (0.369;

394 8.179 8763 8.611 9.119 10.160 8.941 8.966
(0.322) (0.345) (0339) (0359) (0.400) (0.352) (0.353)

395 8661 8.687 8103 8.433 8.788 9.144 8636
(0341) (0.342) (0319) (0332) (0.346) (0.360) (0.340)

396 8839 10262 9.322 11.328 10.465 10.363 10.109
(0.348) (0404) (0 367, (0.446) (0.412) (0408) (0.398)

397 8865 9906 10.236 10.211 8 712 9.931 9.652
(0 349) (0.390) (0.403) (0.402) (0.343) (0.391) (0.380)

398 8839 9576 10.262 9.677 8.052 11.303 9.627
(0 348) (0377) (0.404) (0381) (0.317) (0.445) (0.379)

399 8915 12 192 12.700 12.725 10.363 11.735 11.430
(0 351) (0480) 40.5001 (0.501) (0408) (0.462) (0 450)

400 11 379 13.437 12344 12700 13.538 12.014 12573
(0 448) (0.529) (0.486) (0 500) (0.533) (0.473) (,9.495)

401 10058 8.738 10.617 11.354 11.303 9.652 10.287
(0 396) (0.344) (0418) (0.447) (0.445) (0.380) (0.405)

402 10.033 10.770 11.049 10.897 9.804 9.95F7 10.414
(0.395) (0 124) (0.435) (0.429) (0.386) (0 392) (0.4 1t,

403 9017 9.525 10.922 10 .897 10.744 8.407 9.931
(0.355) (0375) (0.4301 i0.429) (0.423) (0.331) (0.391)

Not"s
1. AvtIr(jq,; penetratior, for all tests 9.906 mm (0.390 in)

2 Standard deviation 1.118 mm (0044 in)

9.169 mm (0.361 in.) 75%

8.484 mm (0 334 in.) 90%3 Proba0.lhty of ;urtimg qreater than 8.5m 037i s
8.052 mm ',0.317 in) 95%

7.315 mm (0.288 in.) 99%

4 Probability of cutting b•.tween

8.611 mm (0 339 in.) 11.901 mm (0 441 in.) 75%
8 077 mm (0.318 n.) 11.735 mm (0462 in !, 90%and f
7 722 mm (0.304 In.) 12 090 mm (0 476 'n.) 95%
7.036 mm (0.277 in.) 12 776 mm (0.5VJ in.) 99%
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TABLE B-32. PENETRATION DEPTHS FOR 500-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARCIFS USED WITH A 4.953-MM (0.195-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

mm

Test Penetration in min.easured at Average
number Foint 1 Point 2 Point 3 Poin. 4 Point 5 Point 6 penetration (In.)

404 12.421 10.617 13284 11.684 10262 10.003 11.379(0 489) (0 418) (0 523) (0460) (0 404) (0 3941 (0.448)

405 9.906 8306 9525 8890 9627 8763 9169

(0.390) (0,327) (0.3751 (0.350) (0379) (0345) (0.361)

406 8.153 8.331 9.246 8.382 7 172 11 887 8.966
(0 321) (0.328) (0 364) (0.330) (0 306) (0.468) (0.353)

407 8585 9601 9.881 10.160 9.652 8 382 9.601
(0.388) (0.378) (0.389) (0.400) (0.380) (0.330) (0.378)

408 7 112 8.230 8.103 8.280 8306 7.417 7.899
(0280) (0324) (0.319) (0326) (0327) (0292) (0.311)

409 9.576 9677 9.449 9855 10 185 F j82 9.525
(0.377) (0381) (0.372) (0.388) (0.401) (0.330) (0.375)

7.849 11.049 9017 9.906 10.389 8484 9449
(0 309) (0435) (0.355) (0.390) '0409) (0.334) (0.372)

411 7.518 8560 9119 8966 8.865 9.27 1 8.712
(0.296) (0337) (0 359) (0 353) (0.349) (0365) (0 343)

41? 8.636 8 763 8 788 9.500 9 144 7 518 8.738
(0 140) (0.345) (0.346) (0.374) (0.360) (0.296) (0 344)

413 7366 8.763 9.906 9.703 10 846 9601 9373
(0.290) (0.345) (0 390) (0.382) (0427) (0 378) (0.369)

414 7.518 8.890 9449 9.271 10414 9322 9.144
(0.296) (0.350) (0.372) (0.365) (0410) (0.367) '0.360)

415 4267 3962 3378 5.944 5.461 5639 4 775
(0 168) (0.156) (0.133) (0 234) (0.215) (0.222) (0.188)

416 9.474 9.652 10643 10.897 10.077 9.449 10.160
(0.313) (0.380) (0419) (0.429) (0.424) (0.372) (0.400)

Notes

I Aveaqe penetraticn fore'ltestu 8992mm(0.354in.)

2 Standard deviation 1 100 mm (0.059 in.)

7.976 mm (0.314 in 75%
7.087 mm (0.279 in.) 90%

3. ProbabiltV of cutting greater thart 6 528 mm (0.257 in.) 95%

5.512 mm (0.217 in) 99%

4. Probubihty Cf cuttinci between

7.264 mm (0.286 in.) 10.719 mm (0.422 in.) 75%
6.528 mm (0.257 in.) 11 455mm (0.451 in.) 90%and i
6.071 mm (0.239 in ) 11 913 min (0 469 i.) 95%
5 156 mm (0 203 in.) 12.827 mm (0.505 in.) 99%
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TABLE B-33. PENETRATION DEPTHS FOR 600-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 6.096-MM (0.240-INo) STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration in mm measured at Average

(in.) 
mm

Point 1 Point 2 Point 3 Puint 4 Po.nt 5 Point 6 pe(etration

417 8255 9.779 10109 9982 9957 8 712 9.474

(0.325) (0.385) (0.398) (0 39?) (0 392) (0 343) (0 3?3)

418 8.484 8.687 7 747 8484 9322 9042 8636

(0 334) (0 342) (0.305) (0.334) (0 3671 (0 356) (0.340)

419 8.001 7.925 7.671 8.966 8,687 9093 8.382

(0315) (0312) (0302) (0.353) (0342) (0 358) (0.330)

420 7 692 8 534 8.077 8.230 9 042 8.890 8.407

(0.303) (0336) (0.318) (0.324) (0.356) (0.350) (0.331)

421 7 747 8.636 9.271 10871 9017 11 151 9449

(0 305) (0.340) (0365) (- 428) (0 355) (0.439) (0372)

422 8382 8407 10.008 8712 8941 8.407 8814

(0 330) 10.331) (0397) (0.343) (0352) (0.331) (0347)

423 8 611 10820 10.033 10.262 9423 6.375 9500

(0.399) (0.426) (0.395) (0.404) (0371) (0251) (0374)

424 10312 10.236 10236 11.557 9347 10.338 10338
(0406) (0403) (0.403) (0455) (0 368) (0.407) (0 407)

425 9271 10.719 10.490 1(0.937 10922 9093 10236

(0 365) (0.422) (0.413) (0 432) (0.430) (0.358) 10403)

426 8306 8738 9906 Q.992 8611 7.188 8'336

(0 327) (0.344) (0 390) ','.354) (0.339) (0.283) (0.340)

427 9855 9.500 9.550 10.770 9017 11 557 10033

(0.388) (0 374) (0.376) (0424) (0 35Fa (0455) (0 395)

428 10998 10.236 11 633 10.439 10566 11 328 10.871
(0433) (0.403) (0.458) (0.411) (0.416) (0.446) I0 428)

429 6833 7.692 7.645 6.985 9.119 9.906 8,026

(0.269) (0.303) (0.301) (0.275) (0.359) (0.390) (0316)

Notes

1. Averaqe penetration for all tests 9.296 mm (0.366 in

2. Standard deviation- 0.889 mm (0.035 in.)

8 687 mm (0.342 in.) 75%
8.179 mm (0.322 in.) 90%

3 Probability of cutting greater than 7.823 mm (0.38 in.) Is 9%
7.823 mm (0.308 in.) 95%

7.239 mm (0.285 in) 99%

4 Probability of cutting between

8 280 mm (0.326 in ) 10.312 mm (0.406 in.) 75%

7.849 mm (0.309 in.) 10.744 mm (0 423 in.) 90%and is
7.569 mm (0.298 in.) 11.024 mm (0.434 in.) 95%

7.010 mm (0.276 in.) 11.582 mm (0.456 in.) 99%
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TABLE B-34. PENETRATION DEPTHS FOR 20-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 1.321-MM (0.052-IN.) STANDOFF ON STEFL WITNESS PLATES

Test Penetration in (i.) measured at Avierage
number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Denftift1on (n)

430 0.813 0.432 0.559 0.457 0.635 0686 0610
(0.0321 (0 017) (0.022) (0.018) (0.025) (0.027) (0.024)

431 0.914 0787 0.762 0813 0813 1 168 0889
(0,036) (0031) (0 030) (0.032) (0032) (0046) (0.035)

432 1.397 0889 1 295 1.092 1 321 1 422 1.245
(0.05E) (0035) (0.031) (0.043) (0 052) (0 056) (0.049)

433 0935 1 067 1 143 0.889 0610 0838 0.9,4
(0.038) (0.C42) (0.045) (0.035) (0.024) (0.033) (0 036)

434 0.635 0889 0991 1.041 0.762 0.838 0.864
(0025) (0.035) (0.039) (0.041) (0.030) (0.033) (0.034)

435 1 346 1.372 1 06'/ 1.067 1.245 1 194 1.219
(0.053) (0.054) (0042) (0042) (0 049) (0.047) (0.048)

436 0.914 0.737 0.635 0.660 0.559 0 787 0.711
(0036) (0.029) (0025) (0.026) (0.022) (0031) (0.028)

437 1 016 1 143 1 067 0.965 0.864 1.295 1.067
(0.040) (0.045) (0042) (0038) (0034) (0051) (0.042)

43$ 1 016 0813 0.762 0.838 0 762 1 067 0.889
(0 040) (0 032) (0.030) (0.033) (0.030) (0 042) (0 035)

4?9 1 )92 1 041 0.838 0.737 0.737 1 194 0.940
(0.043) (0.041) (0.033) (0.029) (0029) (0047) (0.037)

440 1,016 0.838 0.991 0.838 0635 0889 0.864
(0 040) (0.033) C0.039) (0033) (0025) (0 035) (0.034)

441 1.016 0.838 0.762 0762 1.067 1 118 0.940
(0.040) (0.033) (0 030) (0.030) (0 042) (0.044) (0 037)

442 0.991 0.889 0.914 0.737 1.016 0.762 0.889

(0 039) (0.035) (0.036) (0.029) (0.040) (0.030) (0.035)

Notes
1. Average penetration for all tests 0 914 mm (0.036 in.)

2. Standard deviation 0 178 mm (0.007 in )

0.787 mm (0.031 in.) 75%
0.686 mm (0.027 in.) 90%,/

3. Probability of cutting greater than 0.6is mm (0.027 in.) is 95%
0.635 mm (0.025 In.) 95%
0.508 mm (0.020 in.) 99%

4. Probability of cutting betwier,

0.711 mm (0.028 in ) 1.118 mm (0,044 in.) 75%
0.635 mm (0.025 in. a 1.192 mm (0.047 in.) 90%andli
0.559 mm (0.022 in 1 1.270 mm (0.050 in.) 95%
0.457 mm (0 018 in.) 1.372 mm (0.054 in) 99%
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TABLE B-35. PENETRATION DEPTHS FOR 30-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 1.321-MM (0.052-IN.) STANDOFF ON STEEL WITNESS PLATES

mm

Test Penetration in measured at Average
(in.) m

number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetvation (in

443 1.676 1 676 1 346 1 422 1 727 1,778 1 600

(0.066) (0.066) (0.053) (0 056) (0 068) (0 070) (0 063)

444 1 702 1 473 1 448 1 422 1 346 1.778 1 524

(0.067) (0058) (0.057) (0.056) (0053) (0.070) (0.060)

445 2.134 2.134 2 134 2.362 2.083 1.702 2.083

(0.084) (0.084) (0084) (0093) (0.082) (0.067) (0.082)

446 1.803 1.956 1.778 1 7,76 1.829 1 422 1.753
(0.071) (0.077) (0.070) (0066) (0.072) (0056) (0069)

447 1.854 1.549 1.727 1 626 1676 1.880 1 727

(0.073) (0061) (0068) ij.0641 (0066) (0.074) (0 068)

448 1 422 1.905 1 727 1422 1.600 1 524 1 600
(0.056) (0.075) (0068) (0056) (0063) (0060) (0063)

449 1981 1.651 1 575 1 829 1.651 1 575 1 702

(0.078) (0.065) (0.062) (0.072) (0.065) (0062) (0 067)

450 1.778 1.727 1.600 1 702 2057 1,778 1.778

(0.0?0) (0.068) (0063) (0.067) (0081) (0.070) (0070)

451 1 270 1.676 1 778 1.651 1.727 1.905 1676

(0.050) (0 066) (0.070) (0065) (0.068) (0 075) (0.066)

452 1.245 1676 1 626 1.134 1 727 1.626 1.549

(0.049) (0066) (0.064) (0.053) (0.068) (0.064) (0061)

453 1 930 1.499 1.54 1.753 1,651 1.854 1 753
(0 076) (0.059) (d.073) (0.069) (0,065) (0 073) (0069)

454 1 778 2.159 1 295 1.981 1.803 1.753 1.803
(0.070) (0.085) (0.051) (0.078) (0.071) (0.069) (0.071)

455 0.991 0.914 0.838 1.041 0.889 1.092 0.965

(0.0 3 9 ) (O 0
3 6 ) (0.033) (0041) (0.035) (0.043) (0038)

Notes
1 Aveiaq pDenetration for all t-ists 1.651 mm (0.065 in.)

2 Stdndird diviat ion 0 254 mm (0.010 in.)

1.473 mm (0.058 in.) 75%
1.321 mm (0.052 !r.) 90%

3. Protabrlity of cutting tireate, thi•n 1.245 mm (0.049 in.) 95%
1.067 mm (0.042 on.) 99%

4 Probabiity of cutting between

1 372 mm (0 054 ;n.) 1.956 mrn (0.077 in i 75%
1.245 mm (0.049 in.) 2.057 mm (0.081 in.) 90%rind is
1.168 mm (0 046 in.) 2.159 mm (0.385 in.) 95%

0.991 mm (0.039 m.) 2.311 mm (0.091 in.) 99%
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TABLE B-36. PENETRATION DEPTHS FOR 40-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 1.651-MM (0.065-IN.) STANDOFF ON STEEL WITNESS PLATES

mm

Test Penetration in (n measured at Average_

number Pont 1 I Potrt 2 Pont 3 Point 4 poit 5 Point 6 penetration (in

456 "083 1 829 1 702 2.235 1 727 2515 2007
(0.082) M0 072) (0 067) (0 088) (0068) (0099) (0.079)

457 1 727 1 854 1 651 1 956 1 549 1 753 1 753

(0068) (0073) (0065) (0077) (0061) (0.069) (0069)

458 1 803 1.956 1 930 1 626 2.007 2 159 1.905

(0.071) (0077) (0076) (0.064) (0079) (0085) (0.075)

459 1.600 1 422 1.422 2.540 1 803 1.676 2.540
(0063) (0056) (0.056) (0.062) (0.071) (0.066) (0.062)

460 1.473 1 854 1 956 2.032 2286 1 880 1.905
(0 058) .0 073) (0.077) (0.080) (0 090) (0 074) (0.075)

461 1219 2.540 1 981 1 702 1 499 1.753 1.778

(0048) (0062) (0078) (0067) (0.059) (0.069) (0070)

462 1778 1905 2.032 1 905 1 880 1 930 1,905
(0.070) (0.075) (0.080) (0 05) (0 074) (0 076) (0.075)

463 1600 1 245 1 880 1 626 1 600 1.930 1.651
(0.063) (0.049) (0.074) (0064) (0.063) (0 076) (0.065)

464 1651 2235 1.295 2.007 2261 1.524 1 829

(0.065) (0088) (0051) (0.079) (0089) (0060) (0072)

465 1 753 1626 1 102 1.727 2032 1.854 1 803
(0.069) (0.064) (0.067) (0.068) (0 080) (0.073) (0 071'

466 1 626 1.981 1.600 1.727 1 219 2.362 1.753
(0.064) (0078) (0.063) (0.068) (0 046) (0 093) (0069)

467 1.626 1.981 1 778 1.956 1 702 2.032 1.854

(0.064) (0.078) (0.070) (0.077) (0.067) (0.080) ,0.073)

468 2.108 2.00/ 1 829 1.930 1 448 2.261 1.930

(0.083) (0.079) (0.072) (0.076) (0 057) (0.099) (0 076)

Notes
I Aversqi-• pn.:trl tiun for ;ill tlsts 1.829 mm (0.072 in.)

2 Stand.ad dev,.,t~o, 0 127 mm (0 005 in )

1.753 mm (0.069 in.) 75%

1.676 mm (0 066 in.) 90%
1 626 mm (0.064 in ) 95%

1.524 mm (0.060 in.) 99%

4 Probdsblity of c toing betwee;n

1 676 mm (0.066 in ) 1.981 mm (0.078 in.) 75%

1 626 mm (0.064 n.) 2 032 mm (0.080 in.) 90%

1 575 mm (0.062 n.) 2 083 mm (0.082 in.) 95%
1.499 mm (0.059 in.) 2 159 mm (0 085 in) 99%
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TABLE B-37. PENETRATION DEPTHS FOR 60-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 2.235-MM (0.088-IN.) STANDOFF ON STEEL WITNESS PLATFS

rest io,... ,, in (,r.) -asu(pd a-
i~~umf ~Pc P 1 rn 3 Point 4 - vo:n,1 ' 3 g~ . ~ h

"-..•v .13 - 2.235 :2 38 2 007 ;2 515 2.210. 2 261

(0084) I (0.088) (0.094) (0.079) (0 099) a(.08/1 (0.089)

470 2438 2.870 2.565 2.972 1 3 124 2870 2.219
(0.096) (0 113) (0101) (0117) 1 (0.123) (0.113) (0111)

471 2 159 2.083 2.438 2.667 2591 2.489 2413.... . , ... J (.1(0 (0095
0.. 8 2 (0.U96) (0 105) (0,102) (0.098) (0095)

472 1880 1 2413 2.438 2.515 2 464 2 184 2.3 1
(0.074) (0.095) (0.096) (0099) i (0.097) (0.086) (0.091)

473 2 184 2.616 2.794 2.870 2.210 , 1 829 2.413
(0.086) (0.103) (0.110) (0.113) (0087) I (0.072) (0.095)

I I
474 I 2.591 2.464 2.413 1 2.337 2.311 I 2.921 2.515

(0 102) (0.097) (0.095) (0092) (0.091) (0.115) j (0.099)

475 2.515 2.692 2.388 2.4b,' 2 718 2.692 2591
(0.099) (0.106) (0094) (0097) (0.107) (0.106) (0.102)

476 2.515 1.930 1.930 2.388 2.108 2.337 2210
(0099) (0.076) (0.076) (0.094) (0 083) (0.092) (0 087)

477 1 905 1.981 1 803 1 778 1.674 1 829 1 829
(0.075) (0.078) (0.071) (0.070) (0.066) (0.072) (0.072)

478 2057 2.184 1.702 2.032 2 108 2.032 2032
(0081) (0086) (0.067) (0.080) (0083) (0.080) (0.080)

479 2.997 2.743 2.540 2.413 2.083 2.489 2 540
(0118) (0.108) (0.100) (0.095) (0.082) (0.098) (0.100)

480 2565 2.311 2.134 2.032 2.311 2.311 2286
(0.101) (0.091) (0.084) (0.080) (0.091) (0.091) {0 090)

481 2.286 j 2.007 2.184 1.674 2.286 2.235 2.108
(0 090) (0.079) (0.086) (0.066) (0.090) (0.088) (0 083)

Notes•

I Averixeq. pewi. traiOn to, ;lo l It tI 2.J37 mm (0.092 in.)

2 Standdar(1jiwatius, 0.254mm (0010 In.)

2.159 mm (0.085 in.) 75%

2.007 mm (0.079 in.) 90%
3 Piobab~iovy of (IIltI~iq Il(:;i l.l ahn 1.930 mm (0.076 in.) s 95%

1.753 mm (0.069 in.) 99%

4. Probability of cutting IietI lween

2.057 mm (0.081 in.) 2.642 mm (0.104 in.) 75%
1.930 mm (0 076 n.) 2.743 mm (0.108 in.) i 90%and is
1.854 mm (0 073 in.) 2.845 mm (0.112 in.) 95%

1 C,76 mm (0.066 in.) 3 000 mm (0.118 in.) 99%
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TABLE B-38. PENETRATION DEPTHS FOR 75-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 2.438-MM (0.096-IN.) STANDOFF ON STEEL WITNESS PLATES

(in m

Test Pent-tration n mm measured at Averaqe
number Point 1 Point 2 Po~nt 3 Point 4 Point 5 Point 6 penrfration (in

482 2438 2.362 2794 3 150 2819 3327 2819
(0.0ZC) (0.093) 10 110) (0 124) (0 111) (0 131) (0.111)

483 2413 2.642 2667 1.524 2 769 2642 2438
(0095) (0.104) (0.105) (0.060) (0 109) (0.104) (0096)

484 3023 3.124 2591 3.201 3429 . 302 3 124
10.119) (0 123) (0 102) (0 126) (0 135) (0 130) (0 123)

485 3277 2551 3454 '1 454 3217 3.302 3327

(0.129) (0.128) (0.136) 10.136,1 (0 129) (0.130) (0.131)

486 2.515 2.718 2819 2.819 2.308 2.946 1.667

(0.099) (0 107) (0.111) (0 111) (0086) (0.116) (0 105)

487 2718 3048 2997 2.769 2 79d 2.676 2.819
(0.107) (0.120) (0.118) (0 109) (0.110) (0 103) (0111)

488 2.515 2.642 2 667 2540 2311 2667 2565

(0.099) (0.104) (0 i05) (0.100) (0.091) (0 105) (0101)

489 2 438 2.642 2667 2.591 2.946 2.565 2 642

(0096) (0.104) (0 105) (0 102; (0.116) (0101) (0.104)

490 2743 2.616 2.616 2."/43 2.692 3.073 2 794

(0 108) (0 103) (0 113) (0.108) (0 106) (0 121) (0.110)

491 2743 2.743 2.616 2.946 3 175 2.616 2.819
(0.108) (0.108) (0.103) (0.116) (0 125) (0 103) (0.111)

492 2.692 2.845 2.819 2.540 2 972 2.845 2.794

(0106) (0.112) (0111) (0.103) (0.117) (0.112) (0.110)

493 2.616 2.540 2515 2.642 2.743 3.201 2.718
(0.103) (0.100) (0.099) (0 104) (0 108) 10.126) (0.107)

494 2.845 2.743 2.972 2.616 3.023 2.769 2616
(0,112) (0.108) (0 117) (0.113) (0.119) (0.109) (0.113)

Notes

1. Averaqe pfcnetrat~on for all te.sts 2.794 mm (0.110 in

2 Standriro deviation 0.229 mm (0.009 in )

2.642 mm (0.104 in.) 75%
2.515 mm (0 099 in.) 90%

3 Probability o' cuttinq jreater than 2.515 mm (0.099 in.) is 90%
2 413 mm (0.095 in.) 95%
2 261 mm (0.089 in.) 99%

4. Probability of cutting heiween

2.540 mm (0.100 in.) 3.048 mm (0 120 in) 75%
2.413 mm (0.095 n.) 3.175 mm '0 125 in.) 90%and is
2.337 mm (0 092 in ) 3.251 mm (0.128 in.) 95%

2.261 mm (0.089 in.) 3 378 mm (0 133 in) 99%
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TABLE B-39. PENETRATION DEPTHS FOR 125-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED

CHARGES USED WITH A 1.981-MM (0.078-IN.) STANDOFF ON STEEL WITNESS PLATES

mm

Test Penetration in (n. measured at Averag

',ijmber Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration(

495 3.352 3.505 3.734 3.454 3.581 4.013 3.607
(0.132) (0.138) (0.147) (0.136) (0.141) (0.158) (0.142)

496 2.870 2.896 2.997 3.099 2.261 1.956 2.092

(0 113) (0.114) (0.118) (0.122) (0.089) (0.077) i.0106)

497 2.388 3.454 2.292 3.226 2 565 3.759 3.048

(0.094) (0.136) (0 15) (0.127) (0.101) (0.148) (0 120)

498 3.708 3.683 2 896 3.302 3 277 3 607 3.531

(0.146) (0.145) (0 144) (0.130) (0.129) (0.142) (0.139)

499 297? 3.531 2.769 3.835 2743 3.048 3.150

(0.117) (0.1391 in 109) (0.151) (0.108) (0.120) (0.124)

500 2.845 2.388 3.378 3.480 ? 235 3.556 2.972

(0.112) (0.094) (0.133) (0.137) (0 0881 (0.140) (0.117)

501 3.632 3.566 3 861 3.810 4 242 3.E 05 3.759

(0.143) (0.140) (0.152) (0.150) (0.167) (0.138) (0.148)

502 2.896 3.708 2.327 3.708 3.785 2.642 3.607

(0.144) (0.146) (0.162) (0.146) (0 149) (0.104) (0.142)

503 2.997 3.988 3.912 3.886 3.531 3.505 3.632

(0 118) (0.157) (0.154) (0.153) (0.139) (0.138) (0.143)

504 3.505 4.242 3.683 3.429 3 124 3.632 3.607

(0 138) (0.167) (0.145) (0.135) (0.123) (0.143) (0.142)

505 2.845 2.794 2.896 2.896 3 378 3.785 3.099

(0.112) (0.110) (0.114) (0.114) (0.133) (0.149) (0.122)

506 3023 2.235 3.124 3.429 3.023 1.753 2.769

(0.119) (0.088) (0.123) (0.135) (0 119) (0.069) (0.109)

507 3.835 3.759 3.785 3.810 3.886 4.267 3.886

(0,151) (0.148) (0.149) (0.150) (0.153) (0.168) (0.153)

Notes

1. Average penetration for all tests 3.327 mm (0.131 in.)

2. Standard deviat:on, 0.406 mm (0.016 in )

3.048 mm (0.120 in.) 75%
2.819 mm (0.111 in.) 90%

3. Probability of cutting greater than 2,819 mm (0.111 in.) is 90%
2.667 mm (0.105 in.1  95%
2.337 mm (0.092 in.) 99%

4 Probability of cutting between

2.870 mm (0.113 in.) 3.785 mm (0.149 in.) 75%

2.667 mm (0.105 in.) and 3.988 mm (0.157 in.) is 90%

2.535 mm (0.998 in.) 4.115 mm (0 162 in.) 95%

2.286 mm (0.900 in.) 4.369 mm (0.172 on.) 99%
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TABLE B-41. PENETRATION DEPTHS FOR 300-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 3.302-MM (0.130-IN.) STANDOFF ON STEEL WITNESS PLATES

Test Penetration in mm measured at. Average(in.) mm
number Point 1 P oint 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

521 4.064 3.556 5.055 5.309 5.080 5.359 4.750
(0,160) (0.140) (0.199) (0.209) (0.200) (0.211) (0 187)

522 5.029 5.410 5.791 5.867 5.639 5.588 5.563
(0.198) (0.213) (0.228) (0.231) (0.222) (0220) (0.219)

523 4.674 5.156 5.664 5.969 5.563 5.004 5.334
(0.184) (0.203) (0.223) (0.235) (0.1-19) (0.197) (0.210)

524 5.055 4.623 4.877 5.385 4.978 4.191 4.851
(0.199) (0.182) (0 192) (0.212) (0.196) (0.165) (0.191)

525 5.334 4.699 5.334 5.105 5.766 4.496 5.131
(0.210) (0 185) (0.210) (0.201) (0.227) (0.177) (0.202)

626 4,572 4.191 3.683 4.368 3.480 3.988 4.851
(0.180) (0.165) (0.145) (0.172) (0.137) (0.157) (0.191)

527 5.309 6.629 6.782 6.350 5.207 4.699 5.842
(0.209) (0.261) (0.267) (0.250) (0.205) (0.185) (0230)

528 4.140 4.826 4.496 4.039 3.835 3.505 4.140
(0.163) (0.190) (0.177) (0.159) (0 151) (0.138) (0.163)

529 5.232 5.766 5 664 5.842 5.512 4.013 5.334
(0.206) (0.227) (0.223) (0.230) (0217) (0.158) (0.210)

530 3.759 3.454 5.029 5.309 5 156 4.166 4.470
(0.148) (0.136) (0.198) (0.209) (0.203) (0.164) (0.176)

531 5,029 .4.953 3.658 3.785 5.436 4.445 4.547
(0.198) (0.195) (0.144) (0.149) (0.214) (0.175) (0.179)

532 3.886 4.445 )4.775 6.045 5.613 4.216 4 826
(0.153) (0.175) j(0.188) (0,238) (0.221) (0.166) 10.190)

533 5.563 6.223 6.426 5.944 7.061 4.674 5.994
(0.219) (0.245) j (0.253) (0.234) (0.278) (0.184) (0.236

Notes
1. Averaqe penetration for all tests 5.029min (0.198 in.)

2. Standard deviation: 0.533 mm (0.021 in.)

4.674 nim (0.184 in.) 75%

3. Probability of cutting greater than 4.343 mm (0. 171 in.) is 90%
4.140 mm (0. 163 in.) 95%
3.785 mm 10,149 in.) 99%

4. Probability o~f cutting between

4.394 mm (0.173 in.) 5.639 mm (0.222 in.) 75%
4.166 mm (0.164 in.) ad5.893 mm (0.232 in.) 1$90%
3.988 mm (0.157 in.) 6.071 mm (0.239 in.) 95%
3.781 mm (0.149 in.) 6.401 mm (0.252 in.) 99%
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TABLE B-42. PENETRATION DEPTHS FOR 400-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 3.175-MM (0.125-IN.) STANDOFF ON STEEL WITNESS PLATES

Test PenetraTon in mmeasured at Average
I(in.) mm

number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in

534 5,537 5.385 5 258 5.232 5 969 5.664 5 512

(0218) (0.2 12, (0.207) (0.206) (0 235) (0.223) (0.217)

535 4648 b.867 6 452 5893 6 350 6.020 5.867
(0 183) (0.231) (0254) 1 (0.232) 10.250) (0.237) (0.231)

536 4.801 5.283 4 597 5.486 1 6.782 7.087 5664
(0.189) (0.208) (0 181) (G.216) (0.267) (0.279) (0.223)

537 6477 7.214 7,976 7620 7341 6.172 7 137
(0255) (0 284) (0.314) (0.300) 7341 . (0281)

538 5.410 5 715 5.588 5207 5994 6.121 5.664
(0213) (0 225) (0.220) (0.205) (0.236) (0.241) (0.223)

539 6629 6.553 6.553 6.553 5.766 6.452
(0.261) (0.261) (0.2581 (0.258) (0258) (0.227) (0,254)

540 4978 7.214 6.223 6 121 5.942 5.994 I 6.071
(0 196) (0.284) (0 245) (0.241) (0234) (0.236) (0.239)

541 5.842 6 147 6.42,3 5.817 5 131 5.842 5.867
(0 230) (0.242) i0 253) (0.229) (0.202) (0.230) (0.23 0)

542 6.629 6 198 6.577 5.817 5.766 5.944 6 147
(0.261) (0.244) (0.259) (0.229) (0.227) (0.234) (0.242)

543 5.486 6.782 6.147 6.477 I.299 5.3nq 6.096
(0.216) (0.267, (0.242) (0.255) (0.248) (0.209) (0.240)

544 4.775 6,274 6.325 7.518 7.264 6.477 6.452
(0.188) (0.247) (0.249) (0.296) (0.286) (0.255) (0 254)

545 5 055 5.359 6.706 5.842 6.223 6.629 5.969
(0.199) %0,211) (0.264) (0.230) (0.245) (0.261) (0.235)

546 5.918 6.731 6.426 6.020 6.071 6.172 6223
(0 233) (0.265) (0.253) (0.237) (0.239) (0.243, I (0.245)

Notes
1. Average penetration for all tests 6 096 mm (0.240 in.)

2. Statidarddeviation 0.432mm(0.017.n.)

5.317 mm (0.229 in) 75%
5.537 mm (0.218 in.) 90%

3. Probabilty of cutting greater than 6.385 mm (0.212 in.) 95%

5.105 mm (0 201 in.) 99%

4 Probability of cutting between

5.588 mm (0 220 in.) 6.640 mm (0.260 in 1 75%
5.385 mm (0 212 in.) 6.807 mm (0.238 ir ) 900/%and is
5.512 mm (0.217 in.) 6.934 mm (0.273 in.) 95%
4.978 mm (0 196 in.) 7.214 mm (0.284 in.) 99%
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TABLE B-43. PENETRATION DEPTHS FOR 500-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 4.953-MM (0.195-IN.) STANDOFF ON STEEL WITNESS PLATES

1mm
Test Penetration in m .)measured at Average

_______j______________ ______(in.) _______mmnumber Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (In

547 5.309 6.655 6.299 6.655 6.248 6.071 6.198
(0.209) (C 262) (0.248) (0.262) (0.246) (0.239) (0.244)

548 4.801 5.715 5.969 6.477 5.817 5.969 5.791
(0.189) (0.225) (0.235) (0 255) (0.229) (0.235) (0.228)

549 5.563 6.909 7.315 6.782 6 553 6.502 6.604
(0.219) (0.272) (0.288) (0.267) (0.253) (0.256) (0.260)

550 5.766 6.604 6.172 6.096 6.299 6.629 6.274
(0.227) (0.260) (0.243) (0.240) (0.248) (0.261) (0.247)

551 6.502 6.274 6.172 6.401 6.045 5.842 6.198
(0.256) (0.247) (0.243) (0 252) (0.238) (0.230) (0.244)

552 6.147 5.58e 6.223 6.502 6350 5.918 6.121
(0.242) (0.220) (0.245) (0.256) (0.250) (0.233) (0.241)

553 5258 5.817 5.258 6.096 5.613 5.588 5613
'0.207) (0229) (0.207) (0.240) (0.221) (0.220) (0.221)

554 6.553 6.858 6.375 5.994 6.452 4.394 6.096
(0258) (0.270) (0.251) (0.236) (0.254) '0.173) "0.240)

555 6350 5.994 6.274 6.172 5.994 5.664 6.071
(0.250; (0.236) (0.247) (0.243) (0.236) (0.223) (0.239)

556 7.290 7.620 5486 6.350 6.706 5.893 6.553
(0.?87) (0.300) (0.216) (0.250) (0.264) (0.232) (0.258)

557 5.715 6.248 6.147 6.045 6.096 4.318 5.766
(0.225) (0.246) (0.242) (0.238) (0.240) (0.170) (0.227)

558 4.318 4.902 5.105 4.978 5 740 5.156 5.029
(0.fl7) (0.193) 10.201) (0.196) (0.226) (0.203) (0.198)

559 3 759 4.191 4.420 4.902 5.537 5.588 4.724
(0.148) J (0.165) (0.174) (0.193) (0.218) (0.220) (0.186)

Notes
I. Average penetration for all tests. 5.918 rrm (0.233 in.)

2. Standard deviation 0.559 mm (0.022 in.)

5.537 mm (0.218 in.) 75%
5.207 mm (0.205 in.) 90%

3. Probability of .:Jittng greater than 5 is
5.004 mm (0.197 in.) 95%
4.623 mm (0.182 in.) 99%

4. Probability of cuttinq between

5.283 mm (0.208 in.) $.553 mm (0.258 in.) 75%
5.004 mm (0.197 in.) 6.833 mm (0.2G9 in.) 90%
4.826 mm (0.190 in.) ond 7.010a ,im (0.276 in.) is 95%
4 496 mm (0 177 in.) 7 341 mm (0 289 in.) 99%
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TABLE B-44. PENETRATION DEPTHS FOR 600-GRAIN-PER-FOOT FLEXIBLE LINEAR SHAPED
CHARGES USED WITH A 6.096-MM (0.240-IN.) STANDOFF ON STEEL WITNESS PLATES

mm

Test Penetration in (n measured at, Average
(in.)mmnumber Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

560 5.690 5.537 6.020 5.486 5.486 5.817 5.664
(0.224) (0.218) (0.237) (0.216) (0.216) (0.229) (0,223)

561 6.604 6.045 5.918 5.893 6.096 6.934 6.248
(0.260) (0238) (0.233) (0.232) (0.240) '.273) (0.246)

562 5.639 6.579 6.604 5.867 6.756 6.071 6.248
(0.222) (0.259) (0.260) (0.231) (0.266) (0.239) (0.246)

563 5.944 6.553 6.782 6.553 5.969 5.740 6.248
(0.234y %0,258) (0.267) (0.258) (0,235) (0.226) (0.246)

564 5.461 6.045 6.452 6.807 6.502 6.248 6.248
(0.215) (0.238) (0.254) (0.268) (0,256) (0.246) (0.246)

565 5.080 5.537 5.410 4.801 I 3.480 3.200 4.597
(0-200) (0.218) (0.213) (0.189) (0.13") (0.126) (0.181)

566 5.817 5.867 6.071 5.690 5.969 5.436 5.817
(0.229) (0.231) (0.239) (0.224) (0.235) (0.214) (0.229)

567 4.750 5.715 5.080 5.969 5.563 5.207 5.410
(0.187) (0.225) (0.200) (0.235) (0.219) (0.205) (0.213)

568 5.842 5.791 6.020 5.817 6.172 6.299 5.994
(0.230) (3.228) (0.237) (0,229) (0.243) (0.248) (0 236)

569 4.953 5,740 5.537 5.715 6.756 5.029 5613
(0.195) (0.226) (0.218) (0.225) (0.266) (0.198) (0.221)

570 5.461 6.020 5.639 6.274 5.842 6.096 5.893
(0.215) (0.237) (0222) (0.247) (0.230) (0.240) (0.232)

571 6.198 5.639 5.156 5.309 4.953 6.045 5.563
(0.244) (0.222) (0.203) (0.209) (0.195) (0.238) (0.219)

572 5.969 5.715 6.401 6.629 6.680 4.293 5.944
(0.235) (0.225) (0.252) (0.261) (0.263) (0.169) (0.234)

Notes
1. Average penetration for all tests 5.877 mm (0.229 in.)

2. Standard deviation 0.457 mm (0.018 in.)

5.512 mm (0.217 in.) 75%
5.232 mm (0.206 in.) 90%

3 Probability of cutting greater than 5.055 mm (0.199 in.) Is 95%

4.750 mm (0.187 in.) 99%

4. Probability of cutting between

5.283 mm (0.208 in.) 6.350 mm (0.250 in.) 75%
5.055 mm (0.199 in.) 6.579 mm (0.259 in.) . 90%
4.923 mm (0.194 in.) 6.706 mm (0.264 in.) 95%
4.648 mtn1 (0.183 in.) 7.000 mm (0.275 in.) 99%
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TABLE B-45. PENETRATION DEPTHS FOR MARK 7 MOD "i LINEAR SHAPED CHARGES
USED WITH A 8.382-MM (0.330-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

i mm
Test Penet~axion in m. measured at Average

nt-br(in.) pntainmrnn~mber I Point 1 Point 2 Po'r.t 3 Point 4 Point 5 Point 6 penetration (in.)

573 5.486 6731 6477 6.528 6.655 3200 5840
(0.216) (0.265) (0.255) (0.257) (0.262) 10.126) (0.230)

574 8.153 7.747 6.020 7.849 5 867 3.048 6.452
(0.321) (0 3C5) (0.237) (0.309) (0.231) (0120) (0254)

575 6.528 6909 7.112 7.671 4.648 3.327 6.045
(0.257) (0.272) (0.280) (0.302) (0 183) (0.131) (0.238)

576 7.798 8.103 7.518 8.128 8.560 5.486 7.595
(0.307) 10.319) (0.296) (0.320) (0.337) (0.216) (0.299)

577 6.858 7.976 7.518 7.645 8 153 7.010 7.518
(0,270) (0314) (0.296) (0.301) (0.321; (0.276) (0.296)

578 5.740 5.766 5.182 5.156 6.401 3.251 5.258
(0.226) (0.227) (0.204) (0.203) (0.252) (0.128) '0.207)

579 6.325 6*198 6.223 5.740 7.010 2.743 5.715
(0.249) (0 2441 (0.245) (0.226) (0.276) (0.108) (0.22E(

;;80 4.648 6.350 7.518 6.579 5.613 5.918 6.096

(0.;83) (0.250) (0.296) (0.259) (0.221) (0.233) (0.240)

581 5.182 6.756 5.893 6.909 5.156 3.200 5.512
(0.204) (0.266) (0.232) (0.272) (0.203) (0.126) (0.217)

'82 6.502 6.629 7.137 6.223 6.071 3.556 6.020
(0.256) (0.261) (0 281) (0.245) (0.239) (0.140) (0237)

583 7.214 7.06 i 7 163 6.248 7.264 3.302 6.375
(0.284) (0.278) (0..,82) (0.246) (0.2.P-61• (0.130) (0.251)

584 7.671 -/.036 5.244 7.874 7.087 4.367 6.655
(0.302) (0277) (0.2"4) (0.310) (0.279) (0.172) (0.262)

585 5.969 7061 7.239 7.417 4.953 3.454 6.020
(0.235) (0.278) ('.285) (0.292) (0.195) (0.136) (0.237)

Notes

1. Averaqe penetration for all tests 6.246 min (0.2A6 in.)

2. Stanaard deviation 0.686 mm (0.027 in.)

5.79' ,nm (0.228 in.) 75%

3. Probability of cutting greater than 5.385 mm (0.212 in i 90%
3.105 mm (0.201 in.) 95%
4 648 mm (0.183 in.) 99%

4 Probability of cutting between

5.461 mm (0.215 in.) 7 036 mm (0 277 in.) 76%
5 131 mm (0.202 it..) 7.366 mm (0.290 in.) 90%end is
4.902 m:im (0.193 in.) 7.595 mm (0.299 in.) 95%
4.496 mm (0.177 in.) 8.001 mm (0.315 on.) 99%
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TABLE B-46. PENJETRATIONI DEPTHS FOR MARK 7 MOD 2 LINEAR SHAPED CHARGES

USED WITH A 8.382-MM (0.330-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

mm
Test Penetration in.) measured at: Averagsmm

number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in

586 4.699 4.953 4.775 5.588 7.950 2.642 5.105

(0.185) (0.195) (0.188) (0.220) (0.313) (0.104) 10.201)

587 7.645 7.696 8.153 7.899 8.7 12 7.544 7950

(0.30') (0.303) (0.321) (0 311) (0.343) (0.297) (0.313)

588 8661 8.255 6.655 7.569 9.093 4.877 7.518

(0.341) (0.325) (0.262) (0.298) (0.358) (0.192) (0.23"-6)

589 7.468 5.080 7.899 6.604 8.484 5,867 6 909

(0.294) (0.200) (0.311) (0.260) (0.334) (0.231) (0272)

590 7.315 8.407 8.509 8.636 8.560 6.588 7 84,

(0.288) (0.331) (0.335) (0.340) (0.337) (0.220' (0309)

591 ".o20 7.620 7.442 8.052 7.290 5,334 7.2:;

(0.300) (0.300) (0.293) (0,317) (0.287) (0.210) (0.285)

592 2.032 5.385 7 569 7.772 7.493 4z902 6.706

(0 280) (0.212) (0.298) (0.306) (0.295) (0.193) (0.264)

593 5.258 8.280 8.636 7.620 6.528 5.359 6960

(0.207) (0.326) (0.3.10) (0300) (0.257) (0.211) (0.270'

594 4521 6.858 6.223 6.096 6.121 5.994 5.969

(0.178) (0,270) (0.245) (0.240) (0.241) '0.236) (0.235)

595 7.823 7.723 6.071 8.179 5.867 2.845 6.426

(0.368) (0.304) (0.239) (0.322) (0.231) (0.112) (0253)

596 5.944 6.985 7.671 7.518 6.401 5.283 I 6.629

(0.234) (0.275) (0.302) t0.296) (0.252) (0.208) (0.261)

597 7 264 6.096 6.248 7.239 7.569 2.921 6.223

(0.286) (0.240) (0.246) (0.285) (0.293) (0.115) (0.245)

598 3962 1 5.309 7.087 7.264 7.518 6.198 6.223

(0.156) (0.209) (0.2791 (0 2?6) (0.296) (0.244) (0.245)

Notes
1. Average penetration for all tests 6.756 mm (0.266 in.)

2. Standard deviation 0 78",' mm (0.031 in.)

6.223 mm (0.245 in.) 75%

5.766 mm (0.227 in.) 90%
3. Probability of cutting greater than 5.461 mm (0.215 in.) s

4.928 mm (0.194 in.) 99%

4. Probability o, cutting between

5,842 mm (0.230 in.) 7.670 mm (0.302 in.) 75% J1
5.461 mm (0.215 in.) 8.052 mm (0.317 in.) 90%

5,232 mm (0.206 in.) 8.280 mm (0.326 in.) 95%

4.750 mm (r 187 in.) 8.763 mm (0.345 in.) 99%
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TABLE 847. PENETRATION DEPTHS FOR MARK 7 MOD 3 LINEAR SHAPED CHARGES
USED WITH A 4.826-MM (0.190-IN.) STANDOF F ON ALUMINUM WITNESS PLATES

mm

Test Penetration in (n measured at: Average
(in.) mm

number Poin 1I Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in

599 4.242 4.242 4.039 4.064 3.658 4.699 4 166

(0 167) (0 167) (0.159) (0 160) (0.144) (0.185) (0 164)

600 3 124 4.343 3.277 4.623 4.902 3.962 4.039

(0 123) (0.171) (0.129) (0.182) (0 193) (0.156) (0.159)

601 5 232 4.674 5.259 6.553 5.356) 3.531 5 105

6 (0.206) (0.184) (0.207) (0.25b' (0.211) (0.139) (0.201)

602 4.293 4.851 4.521 3.734 5.055 3.531 4.343

(0.169) (0.191) (0.178j (0.147) (0.199) (0.139) (0.171)

603 3.962 3,912 3.912 4.775 5.486 4496 4.420
(0.156) (0.154) (0.154) (0.188) (0.216) (0.177) (0.174)

604 5.893 5.055 5.156 5.105 5486 2.845 4.928
(0.232) (0.199) (0.203) (0.201) (0.216) (0.1121 (0.194)

605 ,.039 4699 4.343 5 080 4.013 3.556 4 293

(0 159) (0.185) (0.171) (0.200) (0.158) (0.140) (0.169)

606 6426 4.496 4.826 5 309 4.801 4.293 5029

(0.253) (0.177) (0.190) (0.209) (0.189) (0.169) (0 198)

607 5.156 4.521 5.207 5.486 7.061 5.461 5.486
(0.203) (0.178) (0.20E, (0.216) (0.278) (0.215) (0.216)

608 3.658 6.045 4.978 4.978 5.436 4 191 4.877
(0.144) (0.238) (0.196) (0.196) (0.214) (0.165) (0.192)

609 4.724 5.385 3.201 4.623 3.556 2.616 4.013
(0.18s) (0.212) (0.126) (0.182) (0.140) (0.103) (0.,1 E8)

610 4.115 4.394 4.470 6.401 4.572 2.515 4.420

(0.,62) (0.173) (0.176) 10.252) (0.180) (0,099) (0.174)

611 3.912 3.073 3.785 4.547 4,623 2.337 3.708

(0.154) (0.121) (0.149) (0.179) (0.182) (0.092) (0.146)

Notes

1. Average penet.atio, for all tests 4.521 mm (0 178 :m.)

2 Standard deviation 0.508 mm (0.020 in )

4.191 mnr, (0.165 if,.i 75%3,886 mm (0,153 in.) 90%

3. Probability of cutting greater than 3.883 mm (0.145 in.) Is 95%

3.353 mm (0.132 in.) 99%

4 Probability of cutting betwren

3.937 mm (0.155 in.) 5.105 mm (0.201 in.) 75%

3.383 mm (0 145 in.) 5.359 mm (0.211 in.) 90%and is
3.531 mm (0.139 n.J 5.512 mm (0.217 in.) 95%

3.226 mm (0.127 in.) 5.817 mm (0.229 in.) 99%
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TABLE B-48. PENETRATION DEPTHS FOR MARK 7 MOD 4 LINEAR SHAPED CHARGES
USED WITH A 9.652-MM (0.380-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration ,n m measured :- Average

number (in.) penetration ,,

Point 1 Point 2 Point 3 Pc-nt 4 (in.)

612 10.693 16.053 15723 4.7/5 11.811
(0421) (0.632) (0619) (0 188) (0.465)

613 12.700 12.573 14.529 7493 11 836
(0 500) (0 495) (0.572) (0 295) (0 466)

614 13614 14021 12.090 8 3G6 12014
(0 536) tO 352) (0.476) (0.327) (0.473)

615 14.199 13.767 12.827 7.645 12 116
(0.559) (0.542) (0.505) !0 301) (0477)

616 15.469 11 049 8.763 5842 10.287
(0.609) (0 435) (0.345) (0.230) (0.405)

617 15.951 15875 16078 8458 14.097
0.628) (0.625) (0.633) (0.333) (0 555

6t8 7341 10160 7.823 8636 8,4
(0 289) (0.400) (0.308) 10.340) (0334)

619 15.672 13868 17.753 (11.024 14.580
(0617) (0.546) (0.699) (0.434) (0.574)

620 8.103 11.024 6.325 8331 8458
(0319) (0 434) (0.249) (0328) (0.333)

621 10693 14.224 13.487 8509 11 735
(0421) (0560) (0.531) (0 335) (0462)

622 14 122 17043 11.100 5.664 11 989
(0.556) (0.671) (0.437) (0.223) (0.472)

623 10.135 8.280 11.252 8484 9.550
(0.399) (0.326) (0.4431 (0.334) (0.376)

624 8.611 I 2.344 10.'J58 6.553 8.636
(0.339) (0.486) (0.396) (0.258) (0.340)

Notes

1. Average penetration for all tests. 11.201 mm (0 441 in.)

2. Standard deviation. 1 981 mm (0.078 in )

9 881 mm (0.389 in.) "15%
8.687 mm (0.342 in.) 90%

3. Probability of cutting greater than 7.925mm (0.3 12 in.) is
7.925 mm (0.312 in.) 95%

6 604 mm (0.260 in.) 99q

4. Probability of cutting between

8.915 mm %0.351 in ) 13.487 mm (0.531 in.l 75%
7.950 mm (0.313 n.) 14 453 mm (0.569 in.) 90%and i
7.341 mm (0.289 in 15.062 mm (0.593 in.) 95%

6.121 mm (0.241 in I 16.281 mm (0.641 in.) 99%
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TABLE B-49. PENETRATION DEPTHS FOR MARK 7 MOD 5 LINEAR SHAPED CHARGES
USED WITH A 9.652-MM (0.380-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration in "m measured at .i6Averagemm
numbe, Po-n* I Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in

625 7.772 12.116 113760 7569 6.071 9,474 9119

(0306) (0.477) 0 463) '0.298) (0.239) (0373) (0.359)

626 9.144 13.030 9.169 10.033 10.160 10.058 10 262
(0360) (0.513) (0.361) (0.395) (0400) (0.396) (0404)

627 11 100 14326 12,598 13.056 14c,148 5.080 11 709
(0 437) (0.564) (0496) (0.514) (0.557) (0.200) (0461)

628 15.545 17577 16.739 16.815 15.621 11.684 15.672

(0612) (0.692) (0659) (0.662) (0.615) (0.460) (0617)

629 12.243 12.573 10.338 18.669 12954 11 633 13.081
(0482) (0.495) (0.407) (0.735) (0.510) (0.458) (0515)

630 10211 15011 14.046 14376 11 176 1 10871 12.624
(0402) (0.591) (0.553) (0.566) 10.440) 1 (0.428) (0.497)

631 5461 11 481 14.326 15.773 9.982 8.560 10.922
(0215) (0.452) (0.564) (0621) (0.393) (0337) (0 130)

A39 7 119 q1 10 I I r-• 19 11 1"1 4R7 10 Iq inl q47
(0280) (0.361) (0.514) (0477) (0.531) (0.421) (W '31)

633 10.3A3 10 795 13.208 15.240 8.712 7823 11 024

(0408) (0.425) (0 520) (0.600) (0.343) (0.308) (0.434)

634 7.849 10.363 10 7•.4 12.979 12675 7.417 10.338

(0309) (0.408) (0.423) (0.511) (0.499) (0292) (0.407)

635 15.926 13513 10.008 11.100 10.643 8788 11659

(0627) (0.532) (0 394) (0.437) (0419) (0 346) (0.459)

636 13.640 14.732 14.402 15.824 14.961 15.316 14.808
(0.537) (0.580) (0.567) (0.623) n,.589) (0 603) (0.583)

637 11 .2 13 15.037 13.284 8.509 8890 6.325 0 6Sel.
(0.469) (0 592) (0 523) (0.335) 1 (b.350) (3.249)

Notes

1. Averaqe penetration for alz tests 11 760 mm (0 463 in.)

2 Standard deviaton 1 854 mm (0.073 in.)

10.516 mm (0414 in.) 75%

9.398 mm (0.370 in.) 90%
3 Probablhty of cr.ting greater than 8.738 mm (0.344 in.) s 95%

7.468 mm (0.294 in.) 99%

4. Probability of cutting between

9.627 mm (0.379 i.) 13.894 r'm (0.547 in.) 75%

8.712 mm (0.343 n.) 14 808 mm (j.583 in.) 90%and is
8.153 mm (0 321 in 15.367 mm (0.605 in.) 95%

7.010 mm (0.276 in.) 16.510 mm (0.650 in 94%
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TABLE B-50. PENETRATION DEPTHS FOR MARK 7 MOD 6 LINEAR SHAPED CHARGES
USED WITH A 12.700-MM (0.500-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

mm

Te;t Penetration in m. measured at Average
nubr(in.) mmnumber Point 1 Point 2 Point 3 1 Point 4 P Foint 5 Point 6 penetration (in.)

638 18.059 11.354 15.570 20.117 17.526 9.804 15.481

(06711) (0,447) (0613) (o.792) (0,690) (03386) (0,607)

639 17.450 18.136 18.440 14.478 16.104 8.763 15.570

(0.687) (0.714) (0.726) (0.5701 (0634) (0.345) (0.613)

640 13 208 17.475 18.847 18.034 14 097 14.275 16.002

(0.520) (0.688) (0.742) (0.710) (0.555) (0562) (0.630)

641 13.513 19.126 20.523 16.231 10.871 8.788 14.834

(0 532) (0.753) (0806) (0.639) (0.428) (0.346) (0.584)

642 12.878 18.923 16561 16.713 15.926 9.627 15.113
(0.507) (0.745) (0.652) (0.658) (0.627) (0.379) (0.595)

643 19.1C1 17.856 13767 17.704 14.148 8.814 15240
(0.752) (0.703) (0.542) (0.69c7) (0.557) (0.347) (0.600)

644 15.011 18.669 19.634 13.6;4 12.116 11.811 15.138

(0.591) (0.735) (0773) (0.536) (0.477) (0.465) (0.596)

- - 10719 15.494

(0.740) (0.524) (0.756) (0.664) (0.555) (0.422) (0.610)

646 8.611 16.916 13.843 18.390 12.268 :4.376 14 072

(0.339) (0.666) (0545) (0.724) (0483) (0.566) (0.554)

647 7.569 17.729 16.510 15.748 16.688 16.510 15.138
(0.29,) (0.698) (0.650) (0.620) (0.657) (0.650) (0.596)

648 5.715 12.573 15.182 15.164 10.922 16.866 12.751

(0.225) (0.495) (0.598) (0.597) (0.430) (0.664) (0.502)

649 10.719 13.513 15.723 14.148 16.688 12.370 13.868

(0.422) (0.532) (0.619) (0.557) (0.647) (0.487) (0.546)

650 6.629 f 16.586 1-.529 18.339 15672 15.723 14.580
(0.261) (0.653) (0.572) (0.722) (0.617) (0619) (0.574)

Notes

1. Average penctration for all tests 14.859 mm (0 585 in.)

2. Standard deviation 0.864 mm (0.034 in.)

14.275 mm (0.562 in.) 75%

3. Probability of cutt-nq greater than 13.767 mm (0.542 in.) is 90%
13.411 mm (0.528 in.) 95%

12.852 mm (0 506 in.) 99%

4. Probability of cutting between

13.868 mm (0.546 in.) 15.850 mm (0 624 in.) 75,o

13.437 mm (0.529 in.) 16.281 mm (0 641 in.) 90%and is
13.183 mm (0.519 in.) 16 535 mm (0.651 in.) 95%
12 852 mm (0.506 in.) 17.W69 mm (0.672 :n.) 99%
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TABLE B-51. PENETRATION DEPTHS FOR MARK 7 MOD 7 LINEAR SHAPED CHARGES
USED WITH A 19.O5O-MM (0.750-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

Test Penetration in mmmeasured at: Average
orbr(sr.) pntainmm

iribr Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 pntain(in.)

651 31 801 33.223 30.074 I26.111 23.851 17.424 27.076
(1.252) (1 308) (1.184) (1.'028) (0.939) (0.686) (1.066)

652 29.032 24.638 30.302 I22.657 19.710 21.615 24.663

(1.143) (0.970) (1.193) 1 (0.892) (0.776) (0,851) (0.971)

653 27.915 20.599 32 -5 24.536 19.050 17.831 23.724

(1.099) (0.811) ( .. 5) (0.966) (0.750) (0.702) (0.934)

654 31.852 32.967 31.750 27.813 14.935 13.335 25.451
(1 254) (1 298) (1.250) (1.095) (0.588) (0.525) (1.002)

655 23.317 26.492 30.277 27.737 22.555 13.386 23.952
(0918) (1.043) (1.192) (1.092) (0.888) (0.527) (0.943)

656 20.117 27.915 30.048 23.673 18.694 12.700 22.200
(0.792) (1.099) (1.183) (0.932) (0.736) (0.500) (0.8741

657 21 413 26.264 18.796 21.844 24.282 15.469 21.336
(0.843) (1.034) (0.740) (0.860) (0.956) (0.609) (0.840)

658 25.248 21.749 22.962 21 742 15.367 17.907 21.158
(0.994) (0.935) (0.904) (0.856) (0.605) (0.705) (0.833)

659 25.857 23.673 34'061 28.194 18.669 20.549 25.171
(1.018) (0.932) (1.341) (1.110) (0.735) (0.809) (0.991)

660 15.773 23.368 21.133 19.304 26.441 14.453 26.195
(0.621) (0.920) (0.832) (0.760) (1.041) (0.569) (0.795)

661 18.821 35.052 29.108 20.168 16.053 13.005 22.047
(0.741) (1.380) (1.146) (0.794) (0.632) (0.512) (0.868i

662 25.324 23.597 j 28.651 31.623 14.986 1 14.580 23.139
(0 n97) (0.929) (12) (1.245) (0.590) (0.574) (0.911)

663 24.079 20.549 2148 33.706 30.632 17.374 24.638
(0.948) 1(0.809) (084) 11.327) (1.206) (0684) (0.970)

Notes
1. Average penetration 'or all tests 23.444 mm (0.923 in.)

2. Standard deviation. 11.9st' nm (0.078 in.)

22.098 mm (0.870 in.) 75%

3. robb-ityofcutin gratr tan 20.930 mm (0.824 in.) I 90%
3. roab~t~of utinggrate tan 20.168 mm (0.794 in.) is 95%

18.847 mm (0.742 in.) 99%

4. Probability of cutting between

21.158 mm (0.833 it 25.730 mm (1.013 in.) 75%
20.193 mm (0.795 in.) 26.675 mm (1.051 in.) 90%
19.583 mm (0.771 in.) ad 27.305 mm (1.075 in.) 9s5%
13.364 mrT. (0.723 in.) 2S.b24 mm (1.123 in.) 99%
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TABLE B52. PENETRATION DEPTHS FOR MARK 7 MOD 8 LINEAR SHAPED CHARGES

USED WITH A 26.924-MM (1.060-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

mm
Test Penctration in (in.) measured at Averagemm

number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetraton (in.)

664 30.734 35.611 33.503 33.960 15.519 17.729 27.838
(1.210) (1.402) (1.319) (1.337) (0.611) (0.698) (1.096)

665 35.077 29.591 27.762 I 31.344 21.971 19.863 27.610
(1.381) (1.165) (1.093) (1 234) (0.865) (0.782) (1.087)

666 16.027 20.295 30.455 36.373 34.1 ;2 26619 27.305

(0631) (0.799) (1.199) (1.432) (1.343) (1.048) (1.075)

667 14.199 21.488 33 172 36.551 29.667 31.445 27.762

(0559) (0.846) (1.306) (1.439) (1.168) (1.238) (1.093)

668 16.332 24.689 32.410 34.366 22.784 36.068 27.788

(0.643) (0.972) (1.276) (1.353) (0.897) (1.420) (1.094)

669 14-961 17.704 37.846 37.643 29.437 36068 28.956
(0.589) (0.697) (1.490) (1.482) (1.159) (1 420) (1.140)

670 1 12,497 19 914 33.731 24.790 32.766 25.502 24.867

(0492) (0784) (1.328) (0.976) (0.290) (1.004) (0.979)

671 13437 20.295 39.243 33.376 42.545 23.546 28.753
(0529) (0.799) (1.545) (1,314) (1.675) (0.927) '1.132)

672 17.094 15.443 20.904 24.282 33.325 23.241 22.377
(0673) (0.608) (0.823) (0.956) (1.312) (0.915) (0.881)

673 16.180 23.622 32.868 39.243 41.935 32.106 30.988
(0637) (0.930) (0.294) (1 545) (1.651) (1.264) (1.220)

674 16.713 72.377 20.701 38.100 29.210 32.741 26.645
(0658) (0.881) (0.815) (1.500) (1.150) (1.289) (1 049)

675 15.240 19.634 22.327 31.598 27.381 30.886 24.511
(0600) (0.773) (0.879) (1.244) (1.078) (1.216) (0965)

676 1 20.422 24.257 30.124 35.585 23.444 39.827 28.956

(0.804) (0.955) (1.186) (1.401) (0.923) (1.568) (1.140)

Notes
1 Avprage penetration ior all tests 27.254 mm (1.073 in.)

2. Standard deviation (0.086 in.)

25.781 mm (1.015 in.) 75%

24.486 mm (0.964 in.) 90%
3. Probabity of cutting greater than 23.647 mm (0.931 in.) 95%

22 174 mm (0.873 in.) 99%

4. Probability of cutting between

24.740 mm (0.974 in.' 29.769 mm (1.172 in.) 75%
23.673 mm (0.932 in.) 30.836 mm 81.214 in.) 90%and is
22.987 mm (0.905 in.) 31.521 m.-'i 81 241 in.) 95%

21.666 mm (0.853 in.) 32.842 mm (1 293 in.) 99%
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TABLE B-53. PENETRATION DEPTHS FOR MARK 7 MOD 1 LINEAR SHAPED CHARGES
USED WITH A 8.382-MM (0.330-IN.) STANDOFF ON STEELVWITNESS PLATES

Test Pntaini mmeasured at. Average(in.) pntainmm
number Point 1 Point 2 Point 3 Point 4 1 Point 5 Point 6 entain(in.)

677 4.496 4.115 4.216 3.810 3.023 2.057 3.632
(0 1 77) (0.162) (0,166) (0.150) (0 119) (0.081) (0.143)

678 3 708 4.369 3.124 4.089 4.166 2.921 3.734
(0.146) (0.172) (0 123) (0.161) (0.164) (0.115) (0.147)

679 3.912 4.597 4.191 4216 4.191 2.388 3.912
(0.154) (0.181) (0.165) (0.166) (0.165) (0.094) (0.154)

680 4 140 4.013 3.785 3.734 3.404 2.870 3.658
(01.63) (0.158) (0.149) (0.147) (0.134) (0.113) (0 144)

1581 4.775 4.064 3.759 3.810 3.861 2.540 3.810
(0.188) (0.160) (0.148) (0.150) (0.152) (0.100) (0.150)

682 3.480 3.277 3.835 3.759 2.718 2.032 3.175
(0.127) (0.129) (0.151) (0.148) (0.107) (0.080) (0.12:3)

683 4191 3.962 4.262 3.810 3.937 3.480 3937
(0i~ (0.156, (0.168) (0- 1501 (0.155) (0.137k 10,155(

684 1.854 3.099 3.60Y 3.023 2.413 2.912 2.819
(0.073) (0.122) (0.142) (0.119) (0.095) (0.117) (0.111)

685 3.988 3.810 2.616 3.607 3.810 2.235 3.353
(0.157) (0.150) (0.103) (0.142) (0 150) (0.088) (0.132)

686 4.521 4.369 2.743 4.191 4.140 2.718 3.785
(0.178) (0.172) (0.108) (0.165) (0.163) (0.107) (0.149)

687 3.708 I3.861 3.302 3.683 2.896 2.134 3.277
(0.146) (0.152) (0.130) (0.145) (0.114) (0.084, (0.129)

688 4420 4.115 3962 4.191 3.861 2.896 3912
(0.174) (0.162) (0.156) (0.165) (0.152) (0.114) (0.154)

689 2.667 3.658 3.556 3.327 3.759 2.235 3.200
(0.105) (0.144) (0 140) (0.131) j(0.148) (0.088) (0.126)

Notes
1. Averaqe penetration for all tests 3.556 mm iO.140 in.)

2. Standard deviation (0.014 in.)

3.327 mm (0. 131 in.) 75%

3. Probabilityi of cutting greater than 3.10m 0 2 n) is M
2.972 mmn (C 1: 7 in.) 95%
2.743 mm (n.108 in.) 99%

4 Probability of cutting between

3.150 mm (0 124 in.) 3.962 mm (0.156 in.) 75%
2.972 mm (0. 117 in.) ad 4.140 mm (0 163 in.) Is10%
2 870 rnm (0. 113 in.1  4.242 mm (0.167 in.) 95%
2.642 mm (0.104 in.) 4.470 mm (0 176 in.) 99%
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TABLE B-54. PENETRATION DEPTHS FOR MARK 7 MOD 2 LINEAR SHAPED CHARGES
USED WITH A 8.392-MM (0.330-IN.) STANDOFF ON STEEL WITNESS PLATES

Test Penetration in mm measured at. I Average(i .)m

number Point 1 Point 2 Point 3 Point 4 P-int 5 Point 6 penetration ,i.)

690 I 4.293 3.810 3.556 4.953 3.937 3.353 3.988
(0.169) (0.150) (0.140) (0 195) (0.155) (0.132) (0.157)

1 3.023 3.454 3302 3.429 2210 2,210 2.946
(0.119) (0.136) (0.130) (0.135) (0.087) (0.087) (0.116)

692 4.420 2.921 4.216 4.318 4445 1 981 3.708
(0.174) (0.115) (0.166) (0 1701 (0.175) (0.078) (0.14ý6)

693 3.531 4.597 4.801 4.369 4 572 4.394 4.369
(0.139) (0.181) (0.189) (0.172) I (0.180) (0173) (0.172)

694 3.861 2.946 2.540 2.972 2.616 1.600 2.769
(0.152) (0.116) (0 100) (0.117) 10.103) (0063) (0.109)

695 4.597 4.547 4.470 4.343 2.896 2.261 3.861
(0.181) (0.179) (0.176) (0.171) (0 114) (0.089) (0.152)

696 3.327 4.242 4.623 4.826 .,.835 2.997 3.988
(0.131) (0.167) (0.182) (0.190) (0.151) (0.118) (0.157)

697 4.140 3.912 4.724 4013 4445 1575 3.810
(0 163) (0.154) (0.186) (0.158) (0.175) (0.062) (0,150)

698 2.769 3.302 3.810 3556 3.30? 2.083 3.150
(0.109) (0130) (0.150) (0.140) (0.130) (0082) (0.124)

699 3.302 3.175 3.150 3.962 2.5 ; 5 2.972 3.175
(0.130) (0.125) (0.124) (0.156) (0.099) (0.117) 1 (0.125)

700 2.438 I 96 4.293 3.937 4.242 1.245 3.454
(0096) (0.177) (0.169) (0.155) (0.167) (0.049) (0.136)

701 4.470 3.150 3.886 4.140 3 429 2.76S., 3.632
(0.176) (0.124) (0.153) (0.163, (0.135) (0.109) (0.143)

702 3 785 3.658 3.785 3.632 2.591 2.870 1 3.378
(0.149) (0.144) (0 149) (0.143) (0.102) (0.113) (0.133)

Notes
1. AveraqE penetration for all tests 3556 (0 140 in.)

2. Standard deviatio,• (0.018 in.)

3.251 mm (0.128 in.) 75%

3. Probability of cutting greater than 2.972 mm (0.117 in.) is 90%
2.794 mm (0.110 !n.) 95%
2.489 mm (0.098 in.) 99%

4. Probability of cutting between

3.023 mm (0.119 in.) 4.089 mm (U 161 in.) 75%
2.819 mm (0.111 in.) 4.318 mm (iJ.170 in.) 90%and is
2.667 mm (0.105 in.) 4.445 mm (0.175 in) 95%
2.388 mm (0 094 in.) 4.724 mm (0 186 in.) 99%
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TABLE B-55. PENETRATION DEPTHS FOR MARK 7 MOD 3 LINEAR SHAPED CHARGES

USED WITH A 4.826-MM (0.190-IN.) STANDOFF ON STEEL WITNESS PLATES

mm
Test Penetration in )measured at. Averagemm

number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

703 1 829 1,524 2.540 2007 2.438 2.743 2.184
(0072) (0.060) (0.100) (0.079) (0.096) (0.108) (0.086)

704 2.032 2.083 2.337 2692 1.956 2.134 2210
(0.080) (0.082) (0092) (0.106) (0.077) (0.084) (0.087)

705 2032 2.819 2.896 2.946 2489 2.540 2.616
(0080) (0.111) (0.114) (0.116) (0.098) (0.100) 10.103)

706 2.184 2.591 1.295 2540 3.277 3.607 2.591
(0.0&6) (0.102) (0.051) (0.100) (0.129) (0.142) (0.102)

707 2.489 2.805 3.023 3.302 3.327 3.632 3.099
(0.098) (0.112) (0.119) (0.'.O) (0131) (0.143) (0.122)

708 2.362 1.473 1.727 1.981 2.235 2.184 2.007
(0.093) (0 058) (0.068) (0.078) (0.088) (0.086) (0.079)

709 1 803 2.210 2.767 2.767 2 083 3.429 2.515
(0.071) (0,087) '0.109) (0.109) (0.082) (0.135) (0.099)

710 2.986 2.311 1.956 2.413 2184 3226 2489
(0114) (0.091) (0.077) (0095) (0.086) (0.127) (0.098)

711 1.829 1.956 2.870 2767 2.946 2.667 2.515
(0.072) (0.077) (0.113) (0.109) (0.116) (0.105) (0.099)

7M2 1.930 1.321 1.651 1.981 2997 3.023 2.159
(0.076) (0.052) (0.065) (0.078) (0.118) (0.119) (0.085)

713 2.032 1.448 1.500 2.007 1.880 3.175 2.007
(0.080) (0.057) (0059) (0.079) (0.074) (0.125) (0.079)

714 1.549 2.337 1.956 1 651 4.191 3.226 2.489
(0.061) (0092) (0.077) (0.065) (0.165) (0.127) (0098)

715 1.676 1.981 1.549 1.753 1.626 1.321 1 651
(0.066) (0078) (0.061) (0.069) (0.064) (0.052) (0.065)

Notes
1. Average penetration for all tests 2.337 mm (0.092 in.)

2. Standard deviation 0.356 mm (0.014 in.)

2.108 mm (0.083 in.) 75%
1.880 mm (0.074 in.) 90%

3. Probability of cutting greater than 1.753 mm (0.069 in.) 95%
1.524 mm (0.060 in.) 99%

4. Probability of cutting between

920 mm (0 076 in.) 2.743 mm (0.108 in.) 75%
1.753 mm (0.069 n.) 2.921 mm (0.115 in.) i 90%and is
1.651 mm (0.065 n.) 3.023 mm (0.119 in.) 95%
1.422 mm (0.056 in.) 3.251 mm (0 128 in.) 99%
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TABLE B.56. PENETRATION DEPTHS FOR MARK 7 MOD 4 LINEAR SHAPED CHARGES
USED WITH A 9.652-MM (0.380-IN.) STANDOFF ON STEEL WITNESS PLATES

rmin

Test Penetration in measured at A1,r- ger
Point 1 Point 2 Point 3 Po-nt 4

716 7.595 9373 7.645 5.385 7493
(0299) (0.369) (0 301) (0.212) (0.295)

717 5588 7950 11 04Q 6.401 7.747
(0.220) (0.3')) Kt.435) (0.252) (0 305)

718 6.477 6.350 6.579 4 115 5893
(0 255) (0 250) (0.259) (0.162) (0 232)

719 9.474 9.119 9.525 4.775 8230
(0373) (0.359) (0.375) (0.188) (0324)

720 5.283 5.791 5055 3.786. 4.978
(0 208) (0.228) (0.199) (0.149) (0.196)

721 6 553 9.906 7.518 5.740 7.442
(0.258) (0 390) (0 296) (0 226) (0.293)

772 8280 6.782 6375 2718 6.045
(0.326) (0 267) (0.251) (0.1071 (0238)

723 6.071 6528 9906 6.299 7214
(0 239) (0.257) (0.390) (0.248) (0 284)

724 8915 7544 5.080 3.556 6.27ý
(0351) (0 297) (0 200) (0 140) (0247)

725 5.156 8484 10795 8.814 8306
(0.203) (0.334) (0.425) (0 347) (0 327)

726 7.772 1. 643 7.671 4.877 7.747
(0.306) (0.419) (0.302) (0 192) (0305)

727 9.169 10.846 9.830 10.236 10033
(0,361) (0.427) (0.387) (0.403) (0395)

728 9.017 8.636 5.994 2.946 6.629
(0.355) (0.340) (0.236) (0.116) (0.261)

Notes
1. Average penetration for all tests: 7.239 mm (0 285 in.;

2. Standard deviation- 1.295 mm (0.051 in.)

6.350 mm (0.251 in.) 75%
5 583 mm (0.220 in.) 90%

3. Probability of cutting greater than 515mm (0.20 in.) is
5.105 mm (0.201 in.) 95%

4.234 mm (1.667 in.) 99%

4. Probability of cutting between

5.740 mm (0.226 in.) 8.738 mm (0.344 in.) 75%
5.105 mm (0.201 in.) 9.347 mm (0.368 in.) i 90%and i
4.724 mm (0.186 in.) 9.754 mm (0.384 in.) 95%
3.912 mm (0 154 in.) 10.566 mm (0.416 in.) 99%
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TABLE B-57. PENETRATION DEPTHS FOR MARK 7 MOD 5 LINEAR SHAPED CHARGES
USED WITH A 9.652-MM (0.380-IN.) STANDOFF ON STEEL WITNESS PLATES

mm
Test Penetration in measured at Averagem.

(in.) m m
number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in

729 6477 5.207 9,728 8.611 5.512 3378 6477
(0 255) (0.205) (0.383) (0.339) (0 27) (0.133) (0.255)

"30 5.690 7.442 7.696 8.230 7.823 3.048 6655
(0 224) (0.293) (0.303) (0324) (0.308) (0.120) (0.262)

731 5994 8.001 8.992 9.296 8.331 5486 7 696

(0.236) (0.315) (0.354) (0366) (0328) (0 2"46) (0.303)

732 6.401 8.738 7 188 7.163 7315 3.988 6.807
(0.252) (0.344) (0.283) (0.282) (0.288) (0.157) (0.268)

733 6.045 8 179 5.029 8.357 8.153 4.597 6.731

(0.238) (0.322) (0.198) (0.329) (0.321) (0.181) (0265)

734 6.960 9.601 6.960 8.331 7.188 4.267 7214
(0.274) (0.378) (0.274) (0.328) (0.283) (0.168) (0 281)

735 9 195 7.341 10262 5.334 6604 6.020 7,468

(0 362) (0 289) (0.404) (0.210) (0 260) (0.237) (0.294)

736 5.791 3 734 4.521 2.616 3.505 4.851 4 166
(0228) (0.147) (0.178) (0. 103) (0.138) (0.191) (0.164)

737 8.179 8 433 9.500 5.385 9.322 5 436 7 722
(0322) (0.332) (0 374) (0.212) (0.367) (0.214) (0304)

738 8.865 5 791 5.436 9.042 7.772 4.775 6.960
(0 349) (0.228) (0.214) (0.356) (0.306) (0.188) (0 274)

739 8.611 6-25 9.271 9.627 5.588 i 667 7,010
(0.339) (0.249) (0.365) (0.379) (0.220) (0.105) (0.276)

740 3.810 3.480 4.775 7468 7.137 2.946 4.928
(0.150) (0.137) (0. 1 b ) (0.294) (0281) (0.116) (0.194)

741 6 528 8.687 9.474 9.601 6.350 /.315 8.001

(0 257) (0.342) (0.373) (0378) (0.250) (0.288) (0.315)

Notes
1. Averaqe pnetration frii ali tests 6.756 mm (0,266 in.)

2. Standard deviation 1.092 mnm (0.043 in.)

6.020 mm (0.237 in.) 75%

5.359 mm (0.211 in.) 90%
3 Probability of cutting greater tt3n 4.953 mm (0.195 in.) Is 95%

4.216 mm (0.166 in.) 99%

4. Probability of cutting between

5 512 mm (0.217 in.) 8.001 mm (0 315 in.) 75%

4.953 mm (0 195 in.) 8.560 mm (0.337 in.) 90%and is
4.623 mm (0.182 in.) 8,890 mm (0.350 in.) 95%

3.962 mm (0 156 in.) 9.550 mm (0.376 in.) 99°/,
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TABLE B-58. PENETRATION DEPTHS FOR MARK 7 MOD 6 LINEAR SHAPED CHARGES
USED WITH A 12.700-MM (0.500-IN.) STANDOFF ON STEEL WITNESS PLATES

Test Penetration in min measured at: Average
number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetraton.

742 6.401 9.220 11.151 10033 10363 6.706 8.992
(0.252) (0.363) (0.439) (0.395) (0.408) 00.264) (0.354)

743 7.214 10.846 11.176 10.236 7.925 6.477 8.992
(0,284) (0427) (0.440) (0.403) (0.3121 (0.255) (0,354)

744 7.214 9.906 7 137 7.916 6.045 4.064 7.061
(0.284) (0.390) (0.281) (0314) (0.238) (0.160) (0.278)

745 10.770 9.931 10.846 9.119 9.474 6.680 9.474
(0.424) (0.391) (0.427) (0.359) (0.373) (0.263) (0.373)

746 8.839 9.881 9.881 11.227 7.696 5.867 8.890
(0.348) (0.389) (0.389) (0.442) (0.303) (0.231) (0.350)

747 10.744 10.008 8.585 11.582 6.426 7.137 9.093
(0.423) (0.394) (0.338) (0.456) (0.253) (0.281) (C.358)

748 7.747 8.306 11.328 11.760 7.722 11.989 9.804
(0.305) (0.327) (0.446) (0.463) (0.304) (0.472) (0.386)

749 5.588 7.264 9.728 7.366 5 563 1 7.366
(0.220) (0.286) (0.3831 (0.290) (0.291) (" .3) (0.290)

750 8.966 12.624 9.830 11.354 9.322 8.077 10.033
(0.353) (0.497) (0.387) (0.447) (0.367) (0.381) (0.395)

751 8.331 10.719 11 17f 8.280 10.058 7.341 9.322
(0.328) (0.422) (0.440( (0.326) (0.396) (0.289) (0.367)

752 7.137 8.103 8.687 8.230 9.347 6.553 8.001
(0.281) (0.319) (0.342) (0.324) (0.368) (0.258) (0.315)

753 8.077 11.049 10.033 11.201 9.728 6.045 9347
(0.318) (0.435) (0.395) (0.441) (0.383) (0.238) (0.268)

754 8.611 10.211 10.541 11.125 I 8.077 I 8.484 9.500
(0.339) (0.402) (0.415) (0.43e) (0.318) (0.334) (0.374)

Notes
1. Average penetration for all tests 8.915 mm (0.351 ii.)

2. Standard deviation; 8.636 mm (0.034 in.)

8.331 mm (0.328 in.) 75%
7 '•23 mm (0.308 in.) 90%

3. Probability of cutting greater than Is
7.493 mm (0.295 in.) 95%
6.909 mm (0.272 in.) 99%

4. P 'Mi1ty of cutting between

.925 mm (0.312 in.) 9.906 mm (0.390 in.) 75%
7.493 mm (0.295 in.) 10.338 mm (0.407 in.) 90%
7.239 mm (0.285 in.) and 10.592 mm (0.417 in.) Is 95%
6.706 mm (0.264 in.) 11.125 mm (0.438 in.) 99%
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TABLE 8-59. PENETRATION DEPTHS FOR MARK 7 MOD 7 LINEAR SHAPED CHARGES
USED WITH A 19.050-MM (0.750-IN.) STANDOFF ON STEEL WITNESS PLATES

Testz Penetration in mm measured at Averqqe
I (in.) mm

number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration In.)

755 15.748 18.415 13.716 17.069 10.338 11.074 14.402
(0.620) (0.725) (0.540) (0 677, (0.407) (0.436) (0.567)

756 14.249 20.447 14.122 18.974 13,437 8.382 14.935
(0.561) (0.805) (0.556) (0.747) (0.529) (0.330) (0.588)

757 8.814 19.660 20.676 18.415 15.418 8.509 15.240
(0.347) (0.774) (0.814) (0.725) (0.607) (0.335) (0.600)

758 13.564 13.691 9.830 8.407 12.497 11.532 11.582
(0.534) (0.539) (0.387) (0.331) (0.492) (0.454) (0.4561

759 13.081 16.256 8.255 12.624 9.754 10.008 11.659
(0.515) (0.640) (0.325) (0.497) (0,384) (0394) (0.459)

760 9.779 20.006 21.184 18.821 15.316 12.395 16.256
(0.385) (0.790) (0.834) (0.741) (0.603i (0.488) (0.640)

761 16.815 12.268 22.555 18.618 11.278 12.522 15.672
(0.662) (0483) (0.888) (0.733) (0.444) (0493) (0Z -17)

762 14.834 16.002 14.529 14.275 19.126 12.090 15,138
(0.584) (0630) (0.572) (0.562) (0.753) (0.476) (0.596)

763 17,196 1".411 14.732 19.101 9.804 8.230 13,741
(0.677) (0.528) (0,580) (0.752) (0.386) (0.324) (0.541)

764 13 919 18.771 23.978 17.399 14.529 13.030 16.942
(0.548) (0.739) (0.944) (0.685) (0.572) (0.513) (0.667)

765 13.970 17.678 21.311 16,942 14.148 10.846 15,824
(0.550) (0.696) (0.839) (0.667) (0.557) (0.427) (0.623)

766 16.840 15.545 21.971 19.507 17.272 6807 16,332

(0.663) (0.612) (0.865) (0.768) (0.680) (0.268) (0.643)

767 10.465 18.186 15.926 16.358 14.478 11.379 14.478
(0.412) (0.716) (0.627) (0.644) (0.570) (0.448) (0.570)

Notes
1. Average penetration for all tests- 14.783 mm (0.582 in.)

2 Standard deviation. 1.651 mm (0.065 in.)

13.685 mm (0.538 in.) 75%

12.675 mm (0.499 in.) 90%
3. Probabilty of cutting greater than 12.065 mm (0.475 in.) 95%

10.947 mm (0.431 in.) 99%

4. Probab;lity of cutting between

12.878 mm (0.507 in.) 16.662 mm (0.656 in.) 75%
12.065 mm (0.475 in.) 17.501 mm (0.689 in.) 90%="!155 m 0,55in)and Is ;

11.557mm (0.455 in.) 18 009 mm (0.709 in.) 95%
10.666 mm (0.416 in.) 18.999 mm (0.748 in.) 99%
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TABLE B8GO. PENETRATION DEPTHS FOR MARK 7 MOD 8 LINEAR SHAPED CHARGES USED
WITH A 26.924-MM (1.060-IN.) STANDOFF ON STEEL WITNESS PLATES

Test Penetration in mm measured at: Average
(in.) pntainm

number Point I Point 2 Point 3 Point 4 Point 5 Point 6 pnttin(in.)

768 20.218 19939 22.098 18.999 16.053 I 7.366 17.450
(0.796) (0.785) (0.870) (0.748) (0.632) (0.290) (0.687

169 20.904 19.812 20.574 12.751 12.145 13.462 17.450
(0.823) (0.780) (0.810) (0.502) (0.675) (0.530) (0.687)

770 16.383 20.066 2E.095 22.310 15.799 8,357 18.009
%0.645) (0.790) (0.988) (0.878) (0.622) (0.329) (0.709)

771 19.558 24.232 20.269 17.094 15.240 7.722 17.323
(0.770) (0.954) (0.789) (0.673) (0.600) (0.304) (0.682)

772 12.192 23.673 23.038 21-234 17.805 11.074 18.161
(0.480) (0.832) (0.901) (0.836) (0.701) (0.4168) (0.715)

773 19.355 22.911 23.139 20.447 17.424 6.477 18.288
(0,762) (0.902) (0.911) (0.805) (0.686) (0.255) (0.720)

774 13.030 20.752 17.805 18.542 17.882 9.652 16.281
(0.513) (0.817) (0.701) 110.730) (0.704) (0.380) (0.641)

775 20.701 19.583 23.622 16.128 15.265 8.179 17.247
(0.815) (0.771) (0.930) (0.635) (0.601) (0322) (0.679)

776 17.069 18.618 19.888 21.260 18.161 7.569 17.094
(0.672) (0.733) (0.783) (0.837) (0.715) (0.298) (0.673)

777 17.602 23.317 22.301 18.999 13.462 16.053 18.618
(0.693) (0.918) '0.878) (0.748) (0.530) (0.632) (0.733)

778 15.951 21.285 22.123 19.736 19.228 10.592 18.161
(0.628) (0.8383) (0.871) (0.777) (0.757) (0.417) (0.715)

779 17.831 16.535 21.260 20.041 14.046 8.407 16.358
(0.72 (0.651 ) (0.837) (0.789) (0.553) (0.331) (0.644)

780 22.149 23.622 20.091 12.903 15.316 12.573 I 17.780
(0.872) I(0.930) (0.791) (0.508) (0.603) (0.495) I (0.700)

Notes
1. Average penetration for all tests: 17.551 mm (0.691 In.)

2. Standard deviation. 7.112 mm (0.028 in.)

17.069 mm (0.672 in.) 75%

3 Pot~ilty f aitin grntr tan 16.637 mm (0.665 in.) . 90%~
Prn~ail~ytfcittngorete tan 168.383 mm (0.646 in.) 95%

16.900 mm (0.626 in.) 99% 5
4 Probability of cutting between

16.739 mmi (0.659 in.) 18.364 mm (0.723 in.) 75%
16.383 mm (0.645 in.) 18.720 mm (0.737 in.) 90%

and Is
16.154 mm (0.636 in.) 18.948 mm (0.746 in.) 95%
15.723 mm (0.619 in.) 19.355 mm (0.762 in.) 99%
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TABLE B-61. PENETRATION DEPTHS FOR MARK 8 MOD 2 LINEAR SHAPED CHARGES USED
WITH A 69.850-MM (2.750-IN.) STANDOFF ON ALUMINUM WITNESS PLATES

mm

Test Penetration in (n measured at Average
number Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 penetration (in.)

781 50.800 50.800 50.800 50.800 50.800 50.800 50.800
(2.000) (2.000) (2.000) (2.000) (2.000) (2.000) (2.000)

782 23.774 22.768 23,927 43.764 40.310 43.866 33.071
(0.936) (0.89) (0.942) (1.723) (1.587) (1.727) (1.302)

783 42.0F2 46.101 32,156 30.861 22.733 19.152 32.182
(1.656,1 (1 315) (1.266) (1.215) (0.895) (0.754) (1.267)

784 45.847 33.807 32.664 31.826 27.889 20 168 32.029
(1.805) (1.331) (1 2801 (1.253) (1.098) (0.794) (1.261)

785 39.929 47.727 38.684 37.744 28.397 21.057 35.585
(1.572) (1.879) (1.523) (1.486) (1.118) (0.829) (1.401)

786 30.378 50.343 48.971 34.976 32.004 21.946 36.449
(1.196) (1.982) (1.928) (1.377) (1.260) (0.864) (1.435)

787 32.643 50.114 36.144 33.757 34.493 23.012 35.865
(1.482) (1.973) (1.423) (1.329) (1.358) (0.906) (1.412)

788 37.567 39.599 38.989 3%.572 27.076 12.421 31.217
(1.479) (1.559) (1.535) 11.243) (1.066) (0.489) (1.229)

789 25.629 22.428 20.320 14.224 22.098 17.196 20.320
(1.009) (0.883) (0.800) (0.560) (0.870) (0.677) (0.800)

790 30.531 30.328 24.816 22.936 12.243 16.510 22.885
(1.202) (1.194) (0.977) (0.903) (0,482) (0.650) (0.901)

791 22.047 32.715 43.764 46.895 41.199 39.548 38.024
(0.868) (1.288) (1.723) (1 925) (1.622) (1.557) (1.497)

792 23.495 27.610 29.591 38.430 42.062 40.716 33.655
(0.925) (1.087i (1.165) (1.513) (1.656) (1.603) (1.325)

793 27.153 24.639 33.122 37.262 31.242 35.839 31.547
(1.069) (0.972) (1.304) 1.467) (11.230) (1.411) (1.242)

Notes
1. Average penetration for all tests 33.350 mm (1.313 in.)

2. Standard deviation: 7.112 mm (0.28 in.)

28.575 mm (1.125 in.) 75%
3. Probability of cutting greater than 24.308 mm (0.957 in.) 90%

21615 mm (0.851 in,) 95%

16.840 mm (0.663 in.) 99%

4. Probability of cutting between

25.171 mm 1ý 991 in.) 41.529 mm (1.635 in.) 75%
21.692 mm (0.854 in.) 45.009 mm (1.772 in i 90%and a$
19.482 mm (0.767 in.) 47.219 mm (1.859 in.) 95%
15.138 mm (0.596 in 1 51.562 mm (2.030 in.) 99%
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TABLE 842. PENETRATION DEPTHS FOR MARK 8 MOD 2 LINEAR SHAPED CHARGES USED
WITH A 69.850-MM (2.7504IN.) STANDOFF ON STEEL WITNESS PLATES

Test Pnetraton in m mesrda:Ar
Test) Pon on enetration In maurda: vrg

number Point 1 Point 2 J Point 3 Pot4 Pit5IPoint 6 peetaion.

794 27,788 24.282 j27.889 26.238 20.879 16.383 23.952
(0.094) (0.956) (1.098) (1.033) (0.832) (0.645) (0.943)

795 15.875 26975 22.809 12.725 12.040 12.827 17.221
(0.625) (1.062) (0.898) i0.501) (0.474) (0.505) (0.678)

796 22,733 30.150 26670 17.729 22.225 16.612 22.682
(0.895) (1.187) (1.050) (0.698) (0.875) (0.654) (0.993)

797 21.946 28.423 26.289 22.479 16.866 14.148 21.692
(0.864) (1.119) (1.035) (0.885) (0.664) (0.557) (0.854)

798 25.248 22.123 24.562 25.603 14.656 10.719 20.498
(0.994) (0871) (0.967) (1.008) (0.577) (0.422) (0.807)

799 24.917 22.454 25.527 23.825 23.444 17.P97 23.012
(0.981) (0.884) (1.005) (0.938) (0.923) (0.705) (0.906,

8oo 19.355 17.882 13.894 9.957 7.874 8.433 12.903
(0,782) (0.704) f0.547) (0.392) (0.310) (0.332) (0.508)

801 21.666 28.169 21.768 23.419 18.644 11.938 20.930
(0.853) (1.109) (0.857) (0.922) (0.734) (0.470) (0.824)

802 2--.444 27.610 27.661 16-281 14.453 11.303 20.117
(0.s923) (1,087) (1.089) (0.641) (0.569) (0.445) (0.792)

803 29.693 28.829 29.108 23.876 10.820 11.430 23.301
(1.169) (1.135) (1146) (0.940) (0.426) 110.450) (0.878)

804 22.631 22.987 20.599 19.761 9.220 11.684 17.501
(0.819) (0.905) (0.811) (0.778) (0.363) (0.460) (0.689)

805 16.383 21.920 15.062 22.428 13.284 8.637 16.307
(0.645) (0.863) (0.593) (0.883) (0.523) (0.342) (0.642)

806 18.847 24.638 22.174 17.577 19.431 12192 19.152
(0.742) 1(0.970) (0.873) (0.692) (0.7651 10.480) (0.754)

Notes
1. Averaqe penetration for ail tests 19.863 mm (0.782 in.)

2. Standard devistion 3.048 mm (0.12 in.)

17.831 mm (0.702 in.) 75%
316,002 mm (0.630 in.) 90%

3Probability of. cutting grae than 14.834 mm (0.584 in.) is 95%

12.802 mm (0.504 in.) 99%

4. Probability of cutting between

16.358 mm (0.644 in.) 23.308 mm (0.920 in.) 75% 2 A
14.859 mm (0.585 in.) ad24.867 mm (0.979 in.) is 90%
13.919 mm (0.548 In.) ad 25.806 mm (1.016 in.) 595%

12.065 mm (0.475 in.) 27.661 mm (1.089 in.) 99%
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